Errata 



Title & Document Type: 8748A S-Parameter Test Set Operating and Service 
Manual 

Manual Part Number: 08748-90001 
Revision Date: April 1979 
About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 



Agilent Technologies 
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2-16. Locking Units Together 



'^OviSednnpp^c^ ’ ” 

ni Remove the 8748 A front frame top trim strip 
(see illustration of caW parts in Section 

b »' ' l Fasten the four lock links (Part of HP Part 









ing the ei^ht iS-32 pozidrive screws provided. 
(There are eight threaded holes in the front 
frame.) the hook-shaped protrusirns of the 



'::.;V;,v;:8748A/^^;::^; 5^ 

c. Remove the two bottom rear feet from the 
8754A and install with two lock feet which 
contain thumb screws (Part of HP Part No. 
5061-0099). there is a left one and a right 
one. See Figure 2-1 for proper placement. 

d. Set the 8754 A on its side and remove the 
four bottom feet. To remove feet, lift tabs 
and slide in direction of arrows. 

e. Remove the tWo top rear feet from the 8748 A 
and replace with lower left rear loci foot 
and lower right fear lock foot (Part of HP 
Part No. 5061-0099). See Figure 2-1 for 

’ proper placement. 
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Figure 2-L Lock Feet 
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j \ proximatdy 1/4 inch. 
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feet b| the 8748 A. 



■■) ■ ' 



■• ::babje •Cbnpectten^^ 

^18;? NETWORK ANALYZER INTERCON- 
NECT Cable. Connect the NETWORK 



No. 08748-60006) f.om the '8754A rear-panel 



l%dGRAMMiNt3 cortne^^ the rear- 

::pahBL- jNETWOtt 

;NECT ''Connector ^ y^' 



.1:/: 



V')' 



Z-19^ RF Cohnectinfl teablas^ Connect four 
short cables ((Mp Part^^h^ 



.f'l *# ,» 4 ' • - * •> ’-gr i ^^^“’^ ^”.,.. •'"7 • * 

dijig co^hcCtbrs On the 87^8A 

to R, A to A, ahjd''.ft,,to B',y':^^ ;y;!.y': 

2^20.y R6f®ro|iGe 

aUow fbr the change in tesf path lenjgt^ ^heii 
(Cables ; or trahsistprlix are useil six Reference 

Plane Extension cables are prov ided. the selection 



is covered in section III Of this manual. 

2-21. Bench Operation 



. \y. 



convenience in bench operation. The plastic feet 
are ^shaped 

struin^ents sdf-aligWg ^ 
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strumeht. Installation ihstructions are the same as 






2-25. RaOk Mountin 

2-26. Instruments with Option 908 are equipped 
with a Rack Flange Kit/ which supplier the^hard- 



in a 



rack vvith ^ spacing 19 in.)* Installa- 

tion instructions are also given in Figure 2-2, 






2-27. Instruments with Option 909 are equipped 
with a Rack Flange ahd Front Handle Kit, which 
supplies the hardware and instructions to install 
the instrument, with front handles, in a rack with a 
spacing of 482.5 mm (19 in.). Installation instriic- 
tions are given in Figure 2-2. , 

2-29. Environment 



2-30. The instrument may % 

with the following environments: ^ 



Temperature . . . . . 
Relative Humidity 



• Altitude, 



'ft »■ .► ,ft' 



. . . -40°Cto +75'‘C 

.... 5 to 95 percent 
; : at 0°C to +40°C 

... To 15240 metres 
(50.000 feet) 



' ' 



The instrument should be protected from 
temperature extremes that might cause condensa- 
tion within the instrument. 

2-31. Preparation for Shipment 

2-32. Figure 2-3 illustrates the proper method of 
packaging the instrumept for shipping using the 
Original factory packaging r materials. Part 
numbers and descriptions of the materials are 
presented in Figure 2-4. /' , • , ,■ ■■ 



■''Ah'’) 



7 ;.,, • - V. ;■ 









7'!7' 



v'V,, 



ifiiliiiiiilifli^ 

iiliSliiillii 



/!; X.’'' " ■•■' ••‘•■r .'i'”Mi il[ ii'i.. I i» i i. i n i ,1 ..,. . . j ,m-.' , 'i :.,... ; ;:>;;j .' I 












■•' y • A/i •■ \' 



"-'!', y-‘ >:"'■' 






73^^'iM5E:MCiU'NTI^ 
: ';:>fl'\iviif rtioUTvFRO^ 

iJ.V:;'HAISlDi^ES:';i^ 

>;?'lHr566i^0074|^^ 



-^v ,, 






p^HeAd 

Machine Screw 



HP 2510-0193 
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sidedf instruiTient, 












I,; :v,/. ■•<;.' i;/’ 










; CFRONT OF 






TRIMSTm^^ 

(Each side of 
; instrument) Remove 
from instrument , 
before ettaching 
; flange.''''.^' 






RACK FLANGE 
HP 5020-8934 
Attabh 1 on egch 
side of instrument 
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OPTION 909 
RACK MOUNTING KIT 
WITH FRONT 
'HANDLES^r:,:- 
;'|rip 5p6t-00V5v'¥: 

■' ' Trim:Strip'' 



RACK FLANGE 
HP 5020-8935 
(on each, side 
of instrument). 



PAN: HEAD 
Machine Screw 
8-32 x 0.625" 

HP 2510:0194 
2 places on each 
side of ins,ti:ument. 



^ FLAT Head 

Machine Screw 
8-32 X 0.375" 
HP 2510-0195 



m 



■ mr ■ 

/i f :■ 

•• ■ > ' 

' ' A ' 







LEFT SIDE OF 
INSTRUMENT 







RE M OVET R I M ST R IPS AN D 
FLAT HEAD MACHINE SCREWS 
IF HANDLES ALREADY ON 
INSTRUMENT;' ; 



FRONT OF 
INSTRUMENT 






*F RONT HAND LE ASSEMBLY 
HP 5060-9898 



♦THESE ITEMS SUPPLIED WITH 
OPTIO N 907 (FRO NT HAN DIES 
KIT). IF INSTRUMENT ALREADY 
HAS FRONT HANDLES, ORDER 
JUST THE PAN HEAD MACHINE 
SCREWS (2510-0194) AND 
FLANGES (5020-8935). 
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Figure 2-2 
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1. IF FRONT HANDLES ARE INSTALLED, REMOVE TRIM © . 

2. REMOVE SCREWS ® THUS REMOVING FRONT HANDLES ® OR 
RACK MOUNT FLANGES©). 



Figure 2-3. Preparation of Instrument for Shipment 
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2-37. The following procedure is a means of 

checking thpdberatidnp^ 

testing all the specifications listed in Table 1-1 . Ac- 
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50B APC - 7 Termination with < 1 .005 SWR* 

♦Pan of HP 85031 A Verification and APC-7 Calibration Kit. 
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SECTION III 
OPERATION 



3-1. INTRODUCTION 

3-i. This section explains the functions of the 
controls and indicators of the HP Model 8748A S- 
Parameter Test Set. It also describes typical 
operating modes in a measurement system. 

3-3. PANEL FEATURES 

3-4. Front- and rear-panel features are described 
in Figure 3-1. 



rear panel receive the following TTL yoltalges or 
contact closure. Refer to Service Sheet 2 note 3 for 
further explanation. 

1. A2J2 pin 21 (L REM EN) Hold low (<0.5 
volts). 

2. A2J2 pin 24 (L REM TRIG) be pulsed low 
after L REM EN. 

3. A2J2 pin 8 (L. REM REV) voltage is held low 
for a Sa 2 Si 2 setting or allowed to go high 
(> 2.5 volts) for a Si , S 2 1 setting. 



3-5. Reference Plane Extension. The rear- (> 2.5 volts) for a S, , S 2 , setting, 

panel Reference Plane Extension cables are pro- 

vided with, the test set to equalize the etorical ^ Information on the control of the 8754A 
lengths of the reference «gnal patm^to „ j, covered in the 8754A 

achieve correct phase calibration. Six of these ^ 



cables are provided. The cable to be connected bet- 
ween the REF PLANE EXTENSION connectors 
depends upon the method used to connect the 
device under test to the test ports. Figure 3-2 shows 
the six cables and their applications in order of in^ 
creasing length. 

3-6. OPERATING INSTRUCTIONS 



Operation Information manual. 

3-11. Cable HP Part No. 8120-2883 (Check Digit 
No. 5) is available to connect the 8748A Program- 
ming connector to an HP 59301 A ASCII-to-parallel 
converter. 

3-12. OPERATOR’S MAINTENENCE 



3-7. Figure 3-3 shows the RF signal path during 
measurement of each of the s-parameters. Figure 
3-4 provides general procedures for operation of 
the HP 8748A S-Parameter Test Set with the HP 
8754 A Network Analyzer. 

3-8. REMOTE OPERATION 



3-13. Fuses. The 8748 A has two fuses which pro- 
tect the bridges in the event of excess bias current, 
both mounted on the rear panel. The fuses may be 
removed by unscrewing thei caps over the fuses and 
pulling them out. Replace with fuses of correct 
rating and type. See table 6-3 FI and F2 for details. 



3-9. Remote Operation of the 8748A requires 
that the Programming connector (A2J2) on the 



3-14. APG-7 Connectors. Figure 3-5 shows use 
and care of APG-7 connector. 



3-1 
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^PpRt l. the device ^ 

^ ly or indirectly tliroiigh^^^^^ or fixtures) 

to; POjRT i (or’ PORT 2; (J); > or both test ports 

0 ,and ® . v^' 




Ct) ^11 ^21 IP*^i,®8tor LED. This indicator is oii when 
' the 874$A is in the S 
by the S-PARAMETER SELECT switches or an 
external controller. ; 

-1 1 S 21 S PARAMETER SELEGT switch: This 



Do not Exceed +26 dBm IT wa 
maximum input to PDR^ 

If these levels are exceeded^ severe damage 

LOCAL Pushbutton Switch. The function of this 
pushbutton switch override the REMOTE 



switch, 

is not lit» will set ti e 874^A ih the ^ Sgi 



22 S 12 S-PARAMETER SELECT switch. This 






048A to EOGAL mode. Once the TOC AL 
) pushbutton switch is pressef]l , thC 8748A , will 
remain in LOCAL mode until programmed to 

;.''^;REM0T^^ 

@ REWIOTE Ihdicatpr. The remot^e indicator is on 

wherr^^t^^ 

REMOTE mode, the transfer ^nd RF switches arc 
Controlled by an external controller rather than 
’'';the';:S-PARAMP^ 



switch, 

is not lit, will set the 8748A to the S 22 S 12 

(2) 822 812 Indicator LED. This indicator is on when 
the 8748A is in the mode if controlled 

by the S-PARAMETER SELECT switches or an 
external controller. 

® P 0 RT 2 . The device under, test is (Connected 
directly or indirectly (tlirough special cables or 
fixture) to PORT^^^^^ 
test ports 0 and 0 . 



■ ■■, ':i' 



0AfTENOATlbN d(i kiioh; selects 

the attenuation iri the RE path, to the t^^^ 

The range for this control is from 0 to 70 : dlB 
' '' ■'.;selected;in l0:d B' steps.' 
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Figure 3^1, Fronts dn^ 
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® RF Input Connector. The RF input connector 
provides input connection for RF signal from 
8754A Network Analyzer w 




CAUTION 



Do not exceed +30 dBm (1 watt) or 7 Vdc 
maximum input to the RF input connector. 

If these levels are exceeded, severe damage 
to the instrument may result. 

® R Port. The R port (Port R) provides reference 
signal to port R of 8754A Network Analyzer. 

(l^ A Port. Port A provides an RF signal to port A 
of 8754A Network Analyzer. The RF signal at 
8748A port , A is dependent on position of S- 
PARAMETER SELECT switches © and © or 
external controller. 

; ^^B Port. Port B provides signal to port B of 87.54A 
Network Analyzer. The RF signal at 87 48 A port 
B is dependent on position of S-PARAMETER: 
SELECT switches ® and©or external controller. 



(import 1 BIAS Fuse, A 500 niA fuse is used in the 
bias port 1 line. 

@P0RT 1 BIAS Connector. This connector pro- 
vides for dc bias to port 1 © . The dc source 
applicu at this connector is used to bias device 
Under test connected to PORT 1 . 



Do not exceed 30 Vdc to PDRT BIAS 
connectors. If this level is exceeded; damage 
to the instrument may result. 

(i) PORT 2 BIAS Connector. This connector provides 
for dc bias to port 2 ® . The dc source applied 
at this connector is used to bias device under test 
connected to PORT 2. 

@ PDRT 2 BIAS Fuse. A 500 niA fuse is used in 
the bias port 2 line. 

(l^ NETWORK ANALYZER INTERCONNECT Con- 
nector. The Interconnect Cable is connected from 
this connector to the programming connector on 
the 8754A. This interconnect supplies dc power 
from the 8754A to the 8748A switches and 
circuits. 

@ PRDGRAMMING Connector. Use contact closure 
or TTL to control the 8748A (refer to Remote 
Operations in this section), control of the 8754A 

' (refer to the OPERATION section of the 8754A 
manual) is also done through this connector. 

(§) REFerence PLANE EXTENSION Connectors. 

These connectors provide a way to equalize 
the length tif the reference and measurement 
paths. Cables are provided to cover a range of 
different applications. 



Figure 3-J. Front- and Rear-Panel Controls, Connectors, and Indicators (2 of 2) 
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This table will tfoni 0 to $ cm of compensation 
using connector adapter or connecting directlV to Port 1 and 2. 
In making reflection measurements. 






087W-2i021 
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this cable vvill allow from ^^t^^ cm of cpnipensation when, 
using Inpre than pne atiapter to connect to 

Ports 1 and 2 in making reflection measuremertU^ 



08748-20022 












ture for transmission or reflection meacurements. This cable will 
also compensate when using cables with from 12-19 cm of elec> 
trical length for reflection measiirements. 



08748 20024 
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This cable may be used when using the 11600B or 11602B 
transiSter Fixture Adapter for transmission dr reflection mea- 
sWements. this cable will also compensate wHen 
With ffom 4A to 51 cm of electrical lengths for reflection 
::mea5u'rementi;';‘; ' ' 



08748-20023 
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This cable will allow from 12 to 19 cm of conipensatlon when 
using a cable with between 19 to 25 cm, of electrical length on 
Ports l and 2 for reflection measurements. 



88748-28825 
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this cable rhay be used wh connected be- 

tween two 11 857A (pro cm 24'') Test Port Extension cables 
for transmission or reflection measurementsv This cable Will also 
compensate When using cables^ from 83 to 90 cm of electirir 
Cal length for reflBctidn measurem ? 
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Figi^e 3-2. 
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S-Parameters define the transmission and reflection magnitude and phase characteristics of the test 

and reverse S'Parameters without disconnecting the test device. The 8748A front panel S-PARAMETER 
SELECT buttoiis switijR Port 1 iii S| | §2 1 ^ ?22 



i-PARAlMETEf% ME 



INITIAL SETTING: 



NETVIORK ANALYZtjR 







■ “'V • 



t^ROGRAMMING 



tHROUGH 



SHORT 



6 



-4 



NETWORK, analyzer 

interconnect 



EQUAL 

length CABLES 



/!'.■ 



TEST 

DEVICE 



1, Connect four RF cables 12 power interconnect cable (08748-66006) cables as 

describedih Section II V Paragraph 2^17 th^ 

2. Connect test cables and o 1 and 2 to test device. Lise 1 1857A cables or 

shortAipwdOss cables for best accuracy; To measure^b^ 

from ports ! ahd^,2..,:;-:;;^,:.v;^ .V;,"; 

Connect Reference Plane Extension ca:ble that is within the electrical length of one of the equal 
V,; ::X,'lengthdables '(Refer 'fe 

■ Set'R754ALINE;^'witch 



A dhd CH 2 f to place traces on center grnticule: D^^ 
;artdci4:2’push^ 






Figure 3^^ Qp^rdiing Instructions (I pf f) 
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':^i;'-S^t;:GRT.di 
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laass?; 



V'' ’/-r, 



I •, , ', . (■•■ 



MOTE 






lA ; ■■ '.*' 



reduce RF input (874SA ATTENUATION and or 87S4A OUTPUT) to 
avoid 

^iie to signal coirtpresaloii 



;;8>: , ,„ , , ,. ^ ,, , , ^ _ ,^„ „ 

:'';';9;;';;SerGHANNEL:i'andlREF^RENGEs^ ;;,;;v:; 

10. Gonnect “through” as shown in above illustration. - 

|l . EiTgjige CHANNEL 1 REFERENCE GFFS^ 

;':.pbsitiph1lri^.-:': ;7''' '' 



' ' T' 









12. 



over sweep' 



■' <'V. 



NOTE 



sioii cable Is not correct length. If trace slopei doW^ 
.extensiohcable.'^’ ' - 






^rteSsurement 

^j:2./;f^oni'iect;‘‘test;device 

14. Set Channel 1 REFERENCE switch; to in^ reference position 

line- IVIagnitude ratio r REFEREN^:E s^ 

15. Set CHANNEL 2 REFERENCE switch to move point of interest on trace to reference position 



-|2‘ 

16: 












^Figjum ^ Opem^H^ 
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19. Set GRT display (POLAR CENTER) 

m: 

23. 









.X) : 









o 






NOTE 






■i 



, •• ■ \'. , 



If constant 6® 
correct length. If circia rotates 



is not 



lyiodsurement 

24. Connect test device, 

■25fe.' 

is Miignitude in dB; 

,.,'V;\fe:Set€HANW^^ 

ting is Phase in degre^^; 

S 22 -QUTPUT REFLECTION : 






,, K) 



Set CHANNEL 2 REFERENCE switch to move point oil trace to zero^d^ switch seL 



26. Repeat steps 22 through 2^ with the short bn port 2 ana the Test Set set to S 22 Sj 2 - 




NOTE 



.,0V' 



If Si. and S22 raqulre a aitiereni seiiing oi lbpiu i n coniroi anaior 
Referehce : Bc(anaibn cable then the alM^ 
test baa^ from ports i ahd^ 2 

::ebMahaeb.:;- ; 'i;tev^ - 
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Figure 3-4. Operating Instructions (3 of ?) 
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PROGRAMMING 




NETWORK ARAL^ZER 

interconnect ; 



THROUGH pm «»«» — >» ^ W': 

short 

TEST transistor fflj — — < 




TRANSISTOR 

TEST 

FIXTURE 



1; Connect cables as described in 2-14 through 2-19; 

2. To measure striplirie transistors, use an 11 bOSA trari^^ the 08748-20022 

Ref . Ext. caW measure TQ-lS/te use ah 1 16Q05f/il602B tran- 

sistor fixtUrU and a 1 1858A Fixture Adapter, and connect the 08748-20024 Ref. Ext. cable to rear 



3. Set 8754A LINE switch to ONv Allow 1/2 houiw^ 



4. 



^ and CH 2 $ to place trace bn center graticule. Disengage REFEREI^GE POSITION CH 1 
and CH 2 pushbuttons (OUT). 






' /' 



Bids^elting 



' vV'Vxyy'r"''^ ' 



NOTE 






Tli#re may be sdme 

Wbbn Bias ports are used. 






Vv 






5. PORT BIAS 1 and 2 on the 8748A rear panel provide connections for db30Vdc. ±200mA bias 
//■/.'^whebineasUnrig'transistbrs.:'':'//'’/;:'^ ^ 
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Figure 3-4, Operating Instructions (4 of 7) 






,' 0 ' ' 



3-9 



k.:l 










^igai' 8 i 48 l 



y.V?,; ‘ 


















IIV,,''.., 



.'•'•'A/. 






Vh‘", . 



1,. ',r.'r, ...' 
•^Vl'.'' Okv,';- 



sucfiii^as 
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forbiis ie^optiniiieSltelWic^ 
diagraini bbibw sbo^ Biasinis ciahneetibHaf^^ 

:pMaeyicefeK;.;S; 



COMMON EMITTER 
VCB 
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/Power ''A' ■■/:P6wor ■ 
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, .'+, 


.■Suppp;!': 





■ V 



(' ■ 



7 k FQr ccli^nion !£initteF, Ghopse .w. . v . ' >%a a d _ 7in\//n 

500li;)|€hp6 ko tp ebntrpl oscU^ 4G0ft). Turn cm I^^^^r 

firist hnds^^ yqg-^ Ij^ drpp across R^, then tiirn^^o^^ 1 and ?et tor pesireo !£. 

8k For the common base:, chdos^ Rg as above and^^^R^^^^ v 

^ and set to V-^E 4 1 drop across I E * Reset 

yy'Ak:'PoWer;SwpplyA2Tbr desireed ypB. ' /'Ay,; y. ' ■ ., ;;y'^ ;y/.,,,:■;^^;y 

Av^kyATtirnd^^^ 

,i2rI^ORWAkDTRANSMlMo^^^ 

; C/k'k ,'a ^'’..ky'''' ■ ■:: 

TOv'vSetTestSet:^ Vk.k''''''’','A'^^^^ \'' ■■'■'A-- ’■ '\ 

1 1 . Set GRT display, frequency sweep and signal level. 






TENUATIpN and of 
TestSetbr 






I 



12. 

W:. ......... 

|4k Connect ‘^thrOu 



f 5 d/y^ 
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over sweep. 
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NOTE 






sibh ciible is h 



^MSa^tireiribni- ^ 

-t7./;''G6rtnept.‘'Hrkm '' ' ;' - 

1 9i : REFEREjNCE sw to mpve point of interest on trace to reference position 



line; 
position line. 



20 . 



move point of injterest on trac to reference positiotTi 






in S 22 Si 2 mode. 



2Iv Turn off Power Supplies I then 2. 

S12; 

.'22'.'; 

' S, , -INPUT REFLECTION: 

:Calibratibb' '/y/' 

■ Set:Test'SfettO'S||''S 2 i:.' 

:24;:-;Press^PGLAR■'A/R;:^ ' 

25. Set CRT display (POLAR CENTER). 

Wl 

28. Adjust CHANNEL 1 REFERENCE OFFSET to move trace to outer circle (OFFSET switch in) 

:2^v' 
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Figure 3-4. Operating Instmctions f 6 of 7) 
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Set CHANNEL 1 REFERENGE s to move interest point on trace to outer circle. The 
'',;switch'setting:is:ln';WagM 
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OUTER CONDUCTOR 



•■' Tva 










COUPLING SLEEVE 



NNER CONDUCTOR 
'■ CAUTION 

Do hot tWlit inner con- , 
ductor. Any rotation can, 



INNER CONDUCTOR 

^contact:;,':.:;'::/-:'''-; 



NOTE; To rcmowe'.thls 
cbntact ciri ahV ot|)Br ■ i 
poftiriu of thii con- 
nector, obtain Service 
KifHPItbfllApIn^ :, 

; stMictions for use of 
tools are ilicluded 
. with kit,, ’ 



SUPPORT BEAD 



COUPLING ; nut>^ 



USE 



To Connect: 

1. Oil one connector, retract the coupling sleeve 
turninji the coupling nut couhterclockwise 



2. 



3. 



Oh the bthe r 0 onnector, fi’^y exte nd the o<^p- 
li^g sleOve by tu^^ nut clock- 

yirise / To . engivge coupling sleeye and c oupling 
nut when the sleeve is 
back lightly: bn the n^ turning it clock- 

wise. ,v ■" : ' ; , ' ■ 

Push the connectors firmly together, and thread 
the coupling nut of the connector with re- 
tracted sleeve over the extendedsleeve. Leave 
the other coupling nut in the original position; 



CARE 



1. . Keep contacting surfaces smooth and clean. 
Irregularities and foreign particles can de- 
grade electrical performance. ^ 






To Disconnect: 

'i.' 







,i; V 

S- ; '' 'V 



’ ,y, 






ing the wide r gold band. ; ; 










2.^ ' IMPORTANT: Part the connectors carefully ' 
to pr 



to prevent' striking the inner conductor con- 



COUPLING SLEEVE 



CONTACTING 
, SURFACES 



Protect the contacting surfaces when the con- 
nector is not iri use: by leaving the coupling 
sleeve extended. , ■' ; ■’ 

Use lintless material and/or, firm-brijstled 
brush such as tooth brush for cleaning. If a 
cleaning fluid is needed use isopropyl alcohol;' 
IMPORTANT: Do not use aromatic or chlori- 
nated hydrocarbons, esters, ethers, terpenes, 
higher alcohols, ketones, or ether-alcohols 
such as benzene, toluene, turpentine, dioxanne, 
gasoline, cellosolve acetate, or carbon tetra- 
chloride. Keep exposure of' the connectors 
parts to 

as brief as possible. 



V 












Figure 3-5, APQ7 Corinectors 
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Performance Tests 



■ ,, I, 



fE^tFOilMi^#Cf tEStS 



4-t. INtRCiBU^^ 



4-2. The prociedures in the elec- 

trical performance of the instrument using the 
specifications in Section Tas the per^ 
dards. AH tests can be perfo 
the ihteripr Pf the instrument . To assure that the 
ipstrunieht is operating prorerly without testing all 
of the specifications listed in Table 1-1 r t^^ 
don Verification procedure given irt S^ti^ 
be used. v;’- ' 

4-3„ The perfprrnance test procedures must be 
performed in the sequence giveny since^^ 
cedures rely on satisfactory test results in fpregor 
ing procedures. If a test measurement is slightly 
out Of tolerance, or if a function fails to operate, 



ment 
in 

ed equipment. 



4 6. PERFORMANCE TEST RECORD 

4-7. Results of the performance tests may be 
recorded on the Performance Test Record at the 
end of this section. The Performance Test Record 



table limits. Test results recorded duringpperation 
verification and performance tests can be used for 
comparison in periodic maintenance and trouble- 
shooting as well as after repairs. ^ ^ 



tion. 






4*4. EQUIPMENT REQUIRED 

4-5. Recommended test equipment required for 
performance tests is listed in Section I . Ah equip- 



Allow one -half hour warmup time 
for HP 8754A Network Analyzer 
before beginning performance 
tests. 



PERFORMANCE TESTS 



4-8. DIRECTIVITY 

SPECIFICATION: 



Directivity :> 



DESCRIPTION: 



Directivity is tested using the internal Bridge to measure ilie reflection coefficient of a standard termina- 
tion (SWR < 1.005). The termination return loss is much greater than the directivity; therefore, the re- 



I ■ • 



The Directivity Test has been used for die Operatiou Test. The test setup, equipment apd 

procedures needed to test the directivity specifications are found in Section 11, Figure 2-5, Operation 

■VeriEcatiomTM^'i' 
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PERFORMANCE TESTS 







49. FBEQU 

il^FEeiFlCATlO^ 

Transmission Frequehcy^^l^ ^12’ ^ 

Reflection Frequency Response Sj j, 822 ^ ±2dB ±15® 
firbnn 4 MHz id 1 3^ MH^ ± 

DESCRIPTION: 

Tlie ftequenty response of the HP 8754A Network Analyzer is first mea^^ 

ipiltterVand is Stored in t digital memory of the 8756a STORAGE-NORMAUZERv The HP87^ 

then replaces the 11 850A POWER SPUTTER, a thru cable is installed from ports 1 to 2, and the 

sidii frequency response amplitude and phase is tead on the 8754A Network Analyzer. The thru cable is 



NETWORK ANALYZER 
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mi» “f^)|d''>0' O'O o 
** IMJUOnV^^ ll(U \0 j» fWlCU) 
• u^ O' P ufjdn| unnii ' nnnn 




KORMAUZER , 
INTERCONNECT 



STORAGE 

NORMALIZER 





EQUAL LENGTH 

typE‘N cables 



POWER SPUTTER 



A'::'/' 



' V 
V , 



Figure 4~h Frequency Response Calibration Test Setup 



EQUIPMENT; 



■AV 






Network Analyzer . . . . . . . . . • 

Storage-Normaiizer . . . . . 

3 -Way Power Splitter . . . . • • 

Matched Type N Male Coaxial Cable Kit . . . 

Matched APC-7 501i Coaxial Cables 24 in 

APC-7 Short ' 
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HP8754A 
HP 8750A 
HP 11 850 A 
HP 11851A 
11 857 A 
11 565 A 



,1 



V> 



PROCEDURE: 



a. Perform the alignment in 
the 8754A with the 8750A. 






b. Connect equipment as shown in Figure 4-1 

on the 8748A. Set equipment controls as follows: 



U se Reference Extension cable HP part No s 08748-20025 
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PERFORMANdE TESliS 






49. FREQUENCY RESPONSE (Cont'd) 



HP874SA: 



'S^PAR:AI^^TfeR:SEtfiCT:. V ;.v'^ ^ 



HP8750A: 



■ v v' andrelease^ 

INPUT , V . . V . . v> . . . . - . . . ... . . . . ....... V . . .... . . Press and release 



HP8754A: 



;pUTPUTdBm.V; 10' 

SWEEP MODE .;. ...;vv . . . v:'.;.;. full 4 - 1300 

TUI^lNG . ... . . . .;. . . . . . . .. . . ... . . . , . . .... . ; . . , . . ... .......... Fully Clockwise 

SWEEP WIDTH MHz.^^. . . ........ . .^. . . . . .^^ .......... .V. ocw 

■•SWEEP' .y.;v.\;^. . . .y.^ .;'.y.:.;’'AUTO 

•MARKERS.''.'.;. .v,.P'.:. . .:.;.•; . . ' ■ '•"■•■ q'^ 

viQEQ F ilter looHz ....:^ . . . . . 

^P 0 LAR;A/R. .'. .' "OFF,(C)U'T>;' 

CHANNELi: y ,^,'yV ■^yv^p'y:' 

Measurement Select . B/R 

Scale dB/DIV . i ' 

REFERENCE...... . , ’ 

REFERENCE OFFSET . .... . .. . . . .. . .’...*.’ V. ‘ OFF ’(OUT) 

CHANNEL 2 : ■ , '' 

Measurement Select . . : ... ... . . ...... . . . . . . . . ...... . ... PHASE B/R 

Scale DEG/DIV (Green) in 

REFERENCE. ...... . ‘ ‘ ‘ ’ ' ' “ ’ ' * ’ * 

REFERENCE OFFSET. . . . . , , . . . . . V. V. V. OFF (OUT) 



Jand CH2j 



Adjust 8754A PHASE B/R LENGTH control to level CHAN. 2 trace. 

On the 8750A,y^^^ sequence CH I, STORE INPUT, then INPUT -MEMORY. Channel I trace 
should become a straight line on the CRT. Press in sequence CH 2, STORE INPUT, and IN- 

noting that channel 2 trace becomes a straight line at the same location as channel 



me 1 103UA ruwtK bt'u 1 1 bK and connect the cables to the 8748A as shown in Figure 

change or disconnect cables attached to 8754A). Install 1 1857A cables in series between 
PORTS 1 and 2; yv 



• r'l,.-,y ,,y 
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: normalizer inter, connect 
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STORAGE 

NORiVIALiZER 



0874820020 

reference 

EXTENSION > 
CABLE': 
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, PROGRAMMING. 

► interconnect CABLE 
SAME CABLES 
,y USED, IN FIGURE 41 

NETWORK ANALYZER 
INTERCONNECT ^ 



I APC-7 24'’ (2) 
CABLES 



Figurk 4-2, Frequency Response Transmission test Setup 



Turn off channel 1 of the 8754A and switch between Si V S22 Si2 on the 8748A and npte 

bveraU v^iation pf the two traces. Adjust the^^L^^^ 

' variation of botH traces,. 

If excessive slope difference between S21 then perform the 

■ doiayllne adjustmeht In Section V; ^ 

Switch the 8'748A to Su S2i.Xhe trace variation must be le^ 1.6 divisions peak to peak 

(trapsniissibn frequency response < ± 8 deg). 

Switch the 8748A to S22 Si2- The trace variation must be less than 1 .6 divisions peak to peak 
(tfartsmissipn frequency response < 4= 8 deg) V ^ 

Turn off 8754A CHANNEL 2 and select B/R in CHANNEL 1 . The trace variation must be less than 2 



Syi^iteh the 8748A t^ be less than 2 d^ 

(transmission frequency response <s ±^ 1 

Discbnnect the RP e the 8748A B putputv and connect to A output as show^^ 

/rx * a: ..oUloc frntn Hicmnnert ihe 1 1857A cables from the 8748 A. Con- 



nect the 1 1 565 A Short to PORT 1 . C 
8748A to Q8748-20020. 
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4-9. FREQUENCY RESPONSE (Cont'd) 



,;, , ; 0 



;u' ■■ 

OR748>20026 
■' ■' ■flEF, 
EXT. 
CABLE 



m. Set the 87 ^ 8 A to S 1 1 Sj 2 . 
frequency respcynse ± 2 dB). 



h, Switch the 8748 A to S 22 S |2 




o. Sdect PHASB B/R in CHANNEL 2 of the 8748 A arid t^^^^ theM 565 A 



p. SwUch between S 11 S 12 and S 22 and adjust the 8754 A PHASE B/R LENGTH control to 



q. Set the 8748 A 1:0 Sji S 2 i(, T trace variatiori must 
frequeney response < ± 15 deg); 

f . Switch the 8748 A to S 22 S 12 ; The trace variation iriust be less thari 3 divisions peak to peak (reflection 
;;;:';TrequeriCy response 






4-10. TEST PORT OPEN/SHORT RATIO 

'SPEClFICAtiON:/''':^^ 

Test Ports 1 and 2 Qpen/Short Ratio 

i< ± 0^9 dB Magnitu^ Phase from 1000 MHz to 1 300 MHz 

^ ± 0^75 dB Magnitude arid < from 4 MHz to 1000 Mfe 

:'DESGRlPTlONi^^^ 



'•■I 






IS measured by reflections frorii 50 cm of air lirie 

arid an open or short terriiirinatidn Theterritination is changed (frbin ppen^ t^ short to open). The 

peak change as read on the 8754 A Network Analyzer is 
■;tiyity an 3 '''return'''lbss.,^^ 
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Petformahce Tests 
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4-iO. TEST PORT OPEN/SHORT RATIO (Cont'd) 






NpRMALIZER 

)NTERC6«ilNECT 



NETWORK analyzer 



STORAGE 
NORMAMZER 







APC-7 



, 20CMAIRMNE 20XM AIRLINE ' , mMAIRLII«^^^^^ 



figure 4-4. Test Port Open! Short Ratio Test Setup 






E(5tnPMiBNT: 






Model 8748A 







, . » , • » . • • • • 









HP 8754A 
HP 8750A 
HP 11 851 A 



Network Analyzer 

Storage-Normalizer ...... . ; . . . . • - • • • • • • - . •••••*•• ; •••••;*' 

Matched Type N Coaxial Cable Kit ■ • • • • (2)HP M 567A 

. ; . . . ^ HP 11561^ 

, . HP 11565A 

APG-7 Short .... . . ^ . .... » • • • • • . . • • * • • • • • • - • • * 



, 20cm Air line Extension . . . . . 
ibcm Air line Extension . . ^ . . . 












'wAl 






NOTE 



If the abbve air lines are hot avallabb^^^ 



open/short ratio can . . .. . . 

and PORT 2 connectors (leaving off the air lines) to da th^ 






If!' :i’M 



PROCEDURE: 

a. Perform the alignment in 
the 8754A with the 8750A. 



b. Connect equipment as shown in Figure 4-4. Connect cable HP part No. 08748-20024 on the 8748A 
rear panel. Set equipment controls as follows: . - 



HP 8748A: 



S-PARAMETER SELECT . . 

ATTENUATION dB . . 



iliawpi'fi: 






. . ■ . . 






v^.:v .......... Si,S2i 
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Tests 

[1 PERFORMANCE TESTS 






A'V ‘V,! ' '.'. 

V'-’v K'.i,'- • 
f >■'.:• ■ V;-’ 






HP 8750 A: 









t 'V ■ •;-i' 'v. 



CH 1 ' Press and release 

INFLIT^ 

•INP,L>T''''"^'''^ >;.■.// ;/;.’'Pressand';Reiea 



HP8754A: 



OUTPUTdBm,. ,v:V- ^ 

SWEEP MODE . . . . :s.,. . . . , r 

:tuMng.. 

SWEEP WIDTH MHz. . . . . . . ... i ■ ... ..,....- ........... • ■ • • ••,:•• " 

. V ;vv;\'.:/.v .;.^V:...'/, .,V. . . ,. ..'V. 'AUTO'PAM , 

Sweep RSte , ' . ' ' ; OPP 

POLAR A/R ‘ 

VIDEO FILTER lOOHz... . . . . . .^ . . .... • . • • r • . ■ • • ; • • ■ • • • • • • • • • GL>' (OU l J 



B:: 

;viV';* '. J ■' 



te' :v 



mr.:-. 



CHANNEL 1 : ' . 

Measurement Select ... . . • . . ‘ * > • • • • ■ • • • > • • * • • * * • * * * * * * ' 

V S6aledB/b^ . . . . • • • • • • • • • • • ....... v - 

S.: PREFERENCE:, /.vv.^'.." •'•:• '• • 

REFERENCE OFFSET. ...,Pv>v.p.,V;;., •• • OhKOUl) 

; CHANNEL 2::':^^^ 

Measurement Select . . . , > . . . . . . ... . . . . . , . ... . . . . . . * • • • • - • * * •; • • PHASE B/R 

Scale DEG/DIV (Green) ... ... . , . . . . ...... • • • • • • • • • • - v > • . . • • • • ‘ • ■ 

REFERENCE . .,^:.;...,.V. .:,. ......;. 

REFERENCE OFFSET. • .......: OFF (GUI) 



EnBage the REFERENCE POSITION CHI and CHl pushh^^^ and adjust CHI t and CH 2 $ 

td'place the traces on the centerline. Disengage the REFERENCE POSITION pushbuttons (out). 



Conned the ShorCand Air lines to PORT 1 andiurn OFF CHANNEL? of the ^754. A trace with 

minor variattons and a marker at IpOO MHz should be present near the center of the CRT. 



Press in sequence CH I , STORE INPUT and INPUT-MBMdn the STSGA. Note the flat reference h^^^ 

^ith markd on the CRT-, tPhecessary adjust the 8750A VERT POSN to pub this line at the cep 

graticule. v/,,;;/':;:' ■ : :v'’'-/:c-;'';V''' '' 



Remove the Short from the air lines and note the pomts ot peaK iesppnse tgreaiesi uisiancc iruR^^^^ 

cehter line) above and below (he 1000 MHz mar ke 

-zNtoTfe-'-.z-'''-':v 



If the marker appears 
then i^iuilri thi 









vi •' ■; 






Figure 4-S: Typical Open/Short Response 






For 4;r 1000 MHZfth 

ratio < ±0.75 dB). For 1000 MHz, 

sions (open/short < ±0.9 dB). 



the trace must noFdeyiat^ from the center line more than 1.5 divisions (open/sho^^^^^ 



Press in 



Adjust PHASE B/R LENGTH control on the 8754A to 
bn the 8750A press in sequence iSTpftE INPUT then INP^^ 

inarker at l^QO^ G^^ 

I nKinTM rniirifprrlnrkwise ^reduce lencthi to tilt the trace down 4 decrees (2 minor 



divisions) at 1300 M Hz. 



NOTE 



the ibcve phaise i$ required because of chfractaristi^ 

the APC-7 boRhector.^' 



180 degrees. 



MHz, the trace must not deviat 
d^); Fcir 1000-13(X)^ 
(open/shbrt ratiq s ± 7.5 d^^ 



in example on Figure 4-5. For 4-1000 
1 ;2 divisions (open/short ratio < ± 6 
le center line more than 1.5 divisions 



JNEL 1 B/R. Remove air lines and Short from PORT 1 and 
Change S-PARAMETER SELECT switch to S 22 /S 1 2 - Repeat 



steps e thniugbn 
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Performance Tests 









PERFORMANCE TESTS 




^4;i;i;:gPPRTPETUR^ 

PppRTPPahd PQRT'2 

£26dB(s 1 . 11 SWR) from 4 to 1 300 MH/ 

■RFlnput'Pott;’ ;■ 

£20dB Return Loss ( s 1.22 SWR) from 4 MHz to 

Reference and Return Ports 

2 23 dB Return Loss (<1.15 SWR) from 4 MHz to 1000 






Z' 



Hz 



220 dB Return Loss ( < 1 .22 SWRy frOm 1000 MHz to 1 30|) MHz 

DESeRlPTlpN:-^;; ' : /r; ^ .r^ 

With the TRANSMISSION/REF TEST SET a 0 dB return loss calibration is set on the CRT. 

connect the 8502A with adapter to the 8748A port to be tfested and 50Q Termination on the appropriate 
port . The return loss is displayed on the 8754A. 



REF; EXT. cable 




APC-7 

ADAPTER 



TRANSMISSION/ 

refUction 

TESTSET 



Figure 4-^6. Return Loss Test Setup 



EQUIPMENT: 


















Network Analyzer . . . , ... . . r . ^ 

Traiismission//Refleetip^ Set . . ; 

Cable Kit Matched Type-N ............ 

Termination soft type-N 
'Tertniriati^n'56llAPG^7';.;''^^v 
ADAPTER APC-7 to Type-N male . . 

Adapter Type-N male to Type-N male . . 












HP8754A 
HP 8502A 
HP 11851 A 
HP 908 A 
HP909A 
. . (2) HP 11 525 A 
HP 1250-1475 









, 









4-9 
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l^y'yVv', 'V'Vv'i ' 

v’fVl4\4 


f'’;,’ A^; 













v-'v'.' v vJi' ’ 















JiV-V:' 






Moa#g748A 






PERI 0RMAN0E ‘TESfS 




■pROtiiD0RE:':J 

a. 



(i;-: i' 



c. 



d. 



e. 









Connect equipment as shown in Figure 4-6 
on rear of 8748 A. 






b.:;'’:^:,Set;the'8^48i\.^ 



■’'‘Itv ' 









: v:-'ATTENUATIGN;dB;V .>;V .:P. s . . . 
sit the 8754A edntrcd^^ 

- ' OUTPUT4Bm . ' . . ' 1: / v'i'-: • ' •' 









as shoWji in Table 4-1 
' iV. , '-ZO' 



, fe ■ . • P 

■ ,v,' /' iV"' 



('•V h ,#■ >' •,,'•• •' 






10 



S'WEEl^'MODE': . w . . 
SWEEPWIDTH MHz. . . ... . . . ... . . . . . 



...... I : V i ... for ibpO MHz on LEDs 

i VV'V/, 

SwieR ./,V<"iV:VV-;v-V;. : 

Sweep'-jRate : . \ ^ 

M^RKERS.''^ :v:.'-y^v';.A^ v*’ • * ' */• ; ^ 

'P0LAR- A/R. V .'v'.. :,:'.!V(V .',. . ...a-., v; .. y.',.; • r''*y >;;;'•■■ V':':* y * '* ■ ■ - ' 

CHANN'feEl, 



'■Measufenieht'S^le0yy:./...;.;v "'y.*'*;* v* ‘ •■v*yy,v‘;>;*>'' * 

,ScaladB/yDiy\V;V.':.,,^ .'VV'.V.:. . V’.;. ..■.'V..’iy.,.-'.'.yr,...'i .'i . .'. ./I ^2.5, 

'REFERENCEGPFSETv. . . t. ,;t-. 4'V-:>yV''-'--;-’^ 



■CHANNEL2:;;4:y::v:,'^V 4^:' V'' ' ' 

Measurement Select . t. • • • • • • ^ • • • • ^ • • • 

SWEEP (rear panel) . 






. . . OFF(OUT) 









p 'p. • • « • • 



Engageihe R1FEREJ4CE PpsiT^ and adjust CH I j to place the trace on 

tha center line. 



Engage the CHANNEL 1 Reference OFFSET and adjust the OFFSET vernier to 
averag^ ol the trace on the CRT centerlipev With a grease 



U 



the appropriate adapter (APG*7 or Type-N). Set the ^748A ; S-PARAMETER switch, 8754A 



NOTE 



:4\'. 



If in* 1000 MHz marksr is above 
irbm 1000 MHiTo cback il ihe 1000 MHz area Is a 
:Retun0ineiitarto'iooQ' Vvy ■ -"VV; 
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4-11. POUT RETUI1ISI LOSS (Cttn 



' ', ' /.■', 



! " ■ 



NOTE 



.■■’ ,v. ';■' -^h''-' 



Ttie fpiloWing wasuronfiept uh^ 
xoup!er;;(^|02).';' ^ 
to 27i9^For 









Continue testing the pther Table 4-L 

■ hv^;';H'’'Eirase.:gteas^^ '"T ' 



' Ta/?le 4-1. Port Return Loss Settings 
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test Perfornied By 



Paragraph 



Description 



FREaUlwby RES^ 

; \ , 7^^ ■ ■ 

; ; ;v Magmtude: . 

. ■;: :ny-'; y':. ' ';,''.'.r,' ; ,V 



TEST PPRT OPEN/SHORT 



/^4G;dgtS’ ^ : 

' ^ ';X -V ', 



. „ <t8,'(legrees :■ y ’ ■ 
^■^<±8 degrees::.': :t, 



<±2dB 



<±1,5. degrees 

■'.y ;'V. 1 



Measured 

Value 



PORT I Mamtuder 

g. 4- 1000 



' 111. 4 -1000 

PORT 2 Magnitude: 

; ,y,;.'V.^:;,y 

■ g. 1000- 1300 MHz 



m:; 4y-1000 
hi: ioOOr-1300, 



. ■<i.75.d-B'. Y:- 

(1 .5 div) 

, <±:9 dB, ; 

ii.8 diy) : : 

<±6 degrees y 
, (0.6 div) 

<+7.5 degrees , 
y (0.75 di^ 

<±.75 dB , 
(i;5 div) y 
<+.9dB 
(1.8 tliv) ; 

'''■..,/ 

<±6 degrees 
(0.6 div) 

<±7 .5 degrees 
y: (0.75 div) 









miem. 
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f Swit ch setting not importa nt 
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SECTIONV 






5-1. INTRODUCTION 

5-2. this section provides instructions for ad- 
justing the 8748 A. The only adjustment internal to 
the 8748 A is the setting of the delay line length. 
This adjustment may be required if Performance 
Test 4 9 does not meet linear phase specifications 
or if A3, Directional Bridge/Power Splitter or A4, 
Directional Bridge are changed, 



. ' ll; 



5-3. EQUIPMENT REQUIRED 

5-4. A table of test equipment and test accessories 
required for the adjustment procedure is presented 
in Section I. The table includes the required 
minimum specifications and a suggested manufac- 
turer’s model number. 

NOTE 

Before performing this adjustment allow 
the B754A one - half hour warm - up time. 



ADJUSTMENTS 



5-5. DELAY LINE ADJUSTMENT 

REFERENCE; vSERVlCE SHEET I , RF CIRCUIT SCHEMATIC DIAGRAM 
DESCRIPTION: Adjust electrical 1 mgths of PORT 1 AND PORT 2 to be equal. 



NETWORK ANALYZER 



EQUAL LENGTH CABLES 




ALTERNATE SETUP 1 

0874820024 




RIGID 

INTERCONNECT 

ADAPTER 



TRANSISTOR 

FIXTURE 

WITH50S7 

MICROSTRIP 



Figure 5-7. Delay Line Adjustment Test Setup 



EQUIPMENT: 



ALTERNATE SETUP 2 

08748 20022 






|iii 111111 —r 


■■ 




0 0 boo 




■ 




■ 




TRANSISTOR 

FIXTURE 




••• 


3 



MICROSTHIP 



Network Analyzer . , . .... ....... ....... . . . . v* r r 

APC-7 Cables 

Alternate 1 for 1 1857 A is 1 1600B or 1 1602B and 1 1858 A 



HP8754A 
. . 11857A 



Alternate 2 for 1 1857A is 1 1608A 



5-1 













b. ' ' Remove from 8748A; 

1. Bottom rear feet (item 1 1 , figure 6-5). 

2. Bottom cover (item 16, figure 6-5). ^ ^ ^ 

3 . Cable clamps on delay lines (item 4, figure 6-4). 

4. Delay line brackets (item 5, figure 6-4). 

c. Set 8754A controls to: 

sweep mode. . . . . . . ... i . . ^ ...... . . . .......... . . ... . . ... FULL 4- 1300 MHz 

SWEEP WIDTH MHz . . ....... ....... . ........... . ... . .... ... . . notinEXTRF 

" 'SWEEP • • • • AUTO FAST 

Sweep Rate midrange 

OUTPUT dBm ........... ^ . . • • • • ; . . . 0 

CH ANNEL I OFF 

REFERENCE POSITION CRT horizontal center line 





CHANNEL 2 



Measurement Select ‘ PHASE B/R 

Scale DEG/DIV (Green) 2.5 DEG/DIV 

REFERENCE Level - 00 

REFERENCE OFFSET OFF (OUT) 

POLAR A/R.. OFF (OUT) 

VIDEO FILTER 100 Hz OFF (OUT) 

SWEEP (rear panel) ; I NT 

d. Set 8748 A controls to : 

ATTENUATION dB 0 

S- PARAMETER SELECT S,,S2, 



e. Switch REFERENCE POSITION CH 2 to on (IN) adjust REFERENCE POSITION $ to center 
trace. Set REFERENCE POSITION to off (OUT). 

f. Loosen nuts @ and (c) as shown in Figure 5 ~2 on both Delay Lines. 



5-2 



Model 8748A 



Adjustments 



ADJUSTMENTS 



0 0 © 







f 






- 







1 i' > 






Figure 5-2. Delay Line Assemhly 



g. Turn barrel (b) as shown on Figure 5-2 clockwise to shorten the overall length of the delay line on 

both delay lines to minimum. » 

h. Adjust 8754A PHASE B/R LENGTH control to level displayed phase trace. 

i. Change 8748A S- PARAMETER SELECT switch to S 22 S ,2 and note slope of displayed trace. If 

trace slopes up, lengthen delay line 2 by rotating barrel (b) counter-clockwise until the trace is level. 

j. If trace slopes down, readjust 8748A PHASE B/R LElvJGTH to level the trace. Return 8748A 

S- PARAMETER SELECT switch toS,, S 21 . Displayed ph^tse trace should now slope up. Lengthen 
delay line 1 by turning barrel (5) counter-clockwise until trade is level. 

k. Switch between S, , S 21 and S 22 S ,2 on 8748A and verify that the phase difference is niinimi/ed. 

l. Tighten nuts (A) and © and reverify that phase difference is minimized. 

m. Verify that the SMA RF connectors on each end of delay lines are still tight. 

n. Install on the 8748A; 

1. Delay line brackets, ^ ^ 

2. Cable clamps on delay lines. 

3. Bottom cover. 

4. Bottom rear feet. 
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SiCTION 

ftpPLACEAB^L^^ 



04. INT^^ 

6-2, This section contains information for order- 
ing parts. Table 6-1 list assemblies available for ex- 
change. Table 6-2 includes a list of refererice 
designations and a list of abbreviations used in the 
parts list. Table 6-3 lists all replaceable parts in 
alpha-numerical order by reference designation. 
Table 6-4 contains names and addresses correspon- 
ding to the manufacturer code numbers in the 



6-3 EXCHANGE ASSEMBLIES 

6-4, Table 6-1 lis^assembIies v^^ithin the instrument 
that may be replaced on ah exchange basis, thus 
affording cbhsiderable cost savings. Exchange, 
factbry-repaired and ^ tested assemblies are 
available only oh a traderin basis, therefore the 
defective assemblies must be returned for credit. 
For this reason, assemblies required for spare 
parts stock must be ordered by the new part 
'number.' 

64. REPLACEABLE PARTS LIST 

6-5. Table 6-3, the list of replaceable parts, is 
organized as follows: 

1 . Electrical assemblies and their components in 
alpha-numericarorder by reference designa- 
','tion. ■ 



6-6i The following information is listed for each 
'.part:; 

1. The Hewlett-Packard part number. 

2. The part number check digit (CD). 

3. The total quantity (Qty) in the instrument. 
This qunntity is given only once, at the first 
apppearance of the part in the list. 

4. The description of the part. 

5. A typical manufacturer of the part in a 
five-digit code, 

6. The manufacturer part number. 



6-7. ORDERING INFORMATION 



6-8. To prder a part listed in the replaceable parts 
table, quote the Hewlett-Packard part number 
(with check digit), indicate the quantity required, 
and address the order to the nearest Hewlett- 
Packard office. The check digit will ensure ac- 
curate and timely processing of your order . 



2, Miscellaneous parts^ at end of list for each 6-9. To order a part that is not listed in the 

major assembly. replaceable parts table, include the instrument 

- ) model number, instrument serial number, thi 

3. Chassis-mounted parts, in alpha-numerical description and function of the part, and the 

order by reference designation, at end of number of parts required. Address the order to 

parts list. 



Table 6-1. Assemblies Available for Module Exchange 
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Table 6 - 2 : ReJ^rence^ 



' >A^. . i . . Assembly 

AT . . r . . .... Aiteiiuator, Isblaum, 

B ! . .". ; . . ., . , . i i, . .': . Ban, Motor 
, BT . . . . . . .' . ..... ... . . . . . . • Battery 

C '. ^. . . . . . Capacitor 

CP . ... . ., .......). ..... . . .Coupler 

CR , . . . . . Diode, Diode Thyristor, Step 
Recovery Diode (SCR), Varactor 
DC ;...... . • ... Directional Coupler. 

DL . . . . . . .. . .... ... • • ,. ; Delay 1-inc 

DS /. . ... . Annunciator, Lamp, Light 
: : Limtting Diode (Ll:D), Signaling 

Device (Aud'ihle or Visible) 

; F . , , Miscelianeous Llectrical 

.'■'■■'■.Pare'''-, 

P Base 



REFERENCE OESIGNATI^^ ’ 

TL: \ .vv.'.V.d. .y,'., d'ilter 

H . . r. . ... ..:... . . ... . . Hardware 

HY . ... : . . . 1 ; . . . ,. . . r . . Circulator 

.1 . , .... ... ..... Electrical Connecidr 

(Stationary portion), Jack 



K .'. . . . ... .'. ... . . . . .' .... • • • • Relay ; 
1. , . . . . . . . . . .. . . i . . . . . Coil, IndutMor 

ivi . . : . ; . . ....:.. . . . Meter 

MP .... . ... Mi.sCeilaneous Mechanical 

V ' Party: 

P .... . , rdectriciil Connector (Movable 
Portion), Plug ' ; , 

Q . . . . . . , Silicon Controlled Rectirier 
(SCR), Transistor, T riode Thyristor . 
R. .^ . . .... . . ..... . i . . :. . . . Resistor 
R T ...... . . . ... . . . . . . . Thermistor 

ABBREVIATIONS 



S. ....... . . . . . . . i . . . • . . . Switch 

V ... V. . . . ...... .... Transformer 

TB .... i ... . . • . • • ' • ■ Terminal Board 

TC . . . .............. Thermocouple 

TP . . . . . , . . . • ......... Best Point 

U . . .... ... . C ... Iniegrated Circuit, 

' Microcircuit . 

V . . . ... . . . . . . . . ... • Eleciron Tubc 
■ V'R . . . . . ... Breakdown Diode (Zener), 

Voltage Regulator 

W . . . . . . . . . Cable, Transmission Path, 

Wire' . ' 

X. .. Socket 

V , , ... ..... Cryslal Unit (Piezoelectric, 

Quart/) 

Z. . . . . . . : Ttmed Cavity, Tuned Circuit 



ATTEN. . ... . Attenuaiion, Attenuator GIT . . .... ... CaMierallTjiixtse, Group 



BSC. . . . . 



C-C . . ; . . 
CER : . . . . 
CHAM . . 
COAX. . . 
CONT . . . 



, . v.s . . . . . . . Basic 



. , . . Center to Center 
. . . . . . . . . . Ceramic 
. , , Chatnl'er 

; ; . . . .y . . Coaxial 
Contact, Continuous, 



. Control, C'ontroller 



D. . . . . . i . . . . Dcep, l)epletion,'Depth, 

Diameter, Direct Current 
DAP-GL . . . ... .... . Diallyl Phthalate 

■-.Glass': ' 

DBL. ; . . : . . . : . Double 

' DEG. ... ...... . : . . . .> Degree 

DIA . . Diameter 

DIP ... ....... . . Dual In-Line Package 

DO .... ; . Package Type Designation 

DPDT. . . . . Double Pole Double Throw 
DPSLDR : . . . ... .. . . . Dip Solder 



EX'F. . .... ... . . Extended, Exten.sion, 

External, Extinguish 



py . . . ! . . . . Balirenheit , I'iiracl, Bemalc, 
Bilm (Resistor), pi, \ed. Flange,, P|ini, 

: Fluorine,, Prequelicy , 

y ■PEM,!; : l-entale'/ 

PF, . . . y . .'. Flange, Bcniale Connection:;' 

y/'FlipFlop, . 

:PL ;d . y . . , . ; . . Plash, plat, Fluid 



HD. ;. . . ... . Hand, Hard, Head, Heavy 
Duty 

HEX ... .... . Hexadecimal, Hexagon, 
Hexagonal 

HLCl, ... ^ . ....... ... .... .Helical 



iD. . . . . ... ..... Idem ificat ion,. Inside 

Dianieter 

IF. , .' . ... , . . . ... F-orward Current, 

liitermediate,'Bret)uency 
IN. ........ . . . Inch, Indium 

INP. . . . . . . . . ’ . . Input 
|NT ..... .... . ... Integral, intensity. 

Internal 

INTL . ... i . . . rmernal. International 



K . ..... . / .... Kelvin, Key, Kilo, 

Potas.sium 



LED . ; Light Emitting Diode 

LG , . . . . . . '. Length, Long 

LK V . ... . . . . ., . Link, Lock , 

LKWR . . . ; . : . . . Lockwaj.sher 

; LS . , i . . ... . Loudspeaker, Low Power 
/ Xghottky, SeriCsiitductance , 
y LUM . . . ... . . . . Luminous 



M . . i Malt% Ma.ximuni, Mega, Mil, 
Milli, Mode,, Momentary, Mounting 
Hole ; Cenldrs, Mounting Hole; 
. /Diameter' . i , 



MA. ....... . . . . . . • : Milliamperc 

MACH,. ..... ... • • Machined, 

' MA.X; . .... .. . .'. . ... ...... Maximum 

MCD . . . . . . . I , . .;t ... . ^ Milliciindela 

MM . . . Magnetized 

M at erial( Rest rict ed Articles 
Code);Millimetcr 

MO. . .y . . . . . Metal Oxide, Millioiihce, 
Molybdenum - , 

MOM . . i ............ . . . Momentary 

: MONOSTBL . ........ . . Monostable 

MTLC . ... . ... . . .... . . . . . . Metallic 



■ NAN.D 
NO.. . . 
NOR , . 
NYL. . 



Logic Not-AND 
N o r m a 1 1 y 0 pe n , N u m her 
........ Logic Not '•OR 

.... Nylbn (Polyamide) 



P. . . . . ... . , Peak, Pho.sphorus, Pico, 
Picosecond,' Pitch, F-*lastic, Plug, 
Pole, Polyester, Power, Probe,, Pure 

PAN-HD . . . . . . . . . Pan Head 

POS,. , . . . . . . . . . . . . Position, Positive 

POZ.I. . . . . . . . ....... Pozidriv Rece.ss 

> FT . . . . . . . Part, Pint, Platinum, Point, 
Pulse Time 

PW . . . . ! , . Power Wirewound, i^ul.se 
: Width 

PWR/V, ,y. Power; 



QU AD . . . i ...... . . ; . . . . Set of Pour 



RECT. ..... Rectangle^ Rectangular, 

Rectifier , ■ 

REPL . . .. . . . . . . ,!Replace, Replaceable, 
■' ■' y Replaced '' G. 



Model 8748A 
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■./. -v;: ,' Table6-2. 

RpS . . . . . . . . . . . Research; Resistance, 



moplastic (Insulation), . Thickness, 



RETRIG. 


; . , Rctriggerable 


Typical;'/ ' ■ 




Radio Frequency 


TA ; . . ; . . ;. . . . . Anibient Temperature, 


RGLTR . ; ; . :..... 




Tantalum ■ ■ ■ ■ / ' ■ 


rr..v:. 


'Rear 


TC . . ... . , . , . . . ..... Thermoplastic 


RVT . . ...... . . . . , . 


. Rivet, Riveted 


THD .... . . . . . . ; . .Thread, Threaded 

THk. thick 


■ .s; 




TRIG . . . . . ^ , . . Trigger, Triggerable, 
Triggering, Trigonometry 


,SGU ...v.^ . . 


: : . . . ... Single - 


TTL . . . . . Tan Tran.slucent, Trah.sistor 


,SQ 


....... . Square 


Transistor Logic 


SUBMIN -. ......... 


...Subminiature 




SZ... i'..... .. .. ... 







V Vanadium f Variable, Violet, 

Volt, Voltage 

VAC. . . . . ^ Vacumh; Volts, Alternating 
' Current 



W. , . .... Wait, Wattage, White, Wide, 
Width, Wire 

WD ...... . . . ..... ... Width, Wood 



T . . ... ... ... Tab Width, Taper, Teeth, 
Temperature, ,Tera, Tesla, TlVer- 



U . ... . . . . Micro, Untapped, Uranium 

U/W. , ....... . : J. . . . . . . Used With 

UF. . . . . . . . . . . . . ... ... . Microfarad 



XSTR . . . . ; . . ...... Transistor 



Abbreviation Prefix 

,' T ' tera' ' 
G Riga 

M meufi 

k kilo 



MULTIPLIERS 



Multiple 


Abbreviation 


Prefix 


Multiple 




da 


deka 


10 


10» 




deci 


10- 1 






centi 




io3 


m 


milli 


10“ 3 


' r ■ ' • • ' 


, tx 


micro . 


10" 0 



Abbreviation Prefix Multiple 



nano 


10 


pico 


10-12 


femto 


10-15 


atto 


10-18 












' ', ;.'■!■ /p/'> 
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Model 8748A 



F^eference 

Designation 


HP Part c 
Number ^ 


' ■ ','.1 ' ' ' 

Qty 


■ ‘ ‘ 

At;: 


0H74H-60001 2 


' ' \ 


Altl" 


t25'l-o6ftO • . ; o’. 


4 


AIE2" 


1251-06(10 0 




AlEV" 


1251-0600 , 0 




AlE« 


, 1251-0600 , 0 




A'ln ^ 


1251-0669 ' 9 


: V 


A'lMPi : V". 


1200-01)1,0 R 


.',‘4, 


AiMP» 


1 200-00 ;o R 




AIMPS''; 


1200-0010 , 9 


' ■ 


AtRI 


0757-0159 5 




AtR2 


0757-0I5R 5 




A|P3 


06RH-340S 7 


" 1 


AlSt 


3101-2ISR R 


' 1 ' 


■ ■ 


3I01-21AT ,7 


1 


Alkosl 


1200-0010 . 9 




AIkD82' 


1 200-00 10 9 




A1FDS3 


1200-0010 , 9 




A2-. ' 


0 O 7 UB- 6 OOO 2 3 


■ ' ,t’.' 


A2Ct 


01RO-2RS6 2 


1 ■' 


A2C2 


0IS0-02RI 3 


f 


A2CS 


ftlHi)-i>2R1 3 




A2C4 


OtBO-0197 0 


a 


A2C5 . ' ' 


ftlHO-0197 A 




A2C6 


Ol 60-2055 9 




A2C7 


OlHO-0370 ,3 


: 1 


A2CS 


nlRO-0197 S 




A2C9 ■, 


ftlAO-0197 0 




:A2C10 


0160-4084 , 8 




A2CP.1 


11)01-0026 5 


P. ' 


t2CR?.' 


lRoi-C'02* 5 




A2Jt 


1251-2416 0 


, ■ ■ ' 26 ■ 




1251-3153 4 


So 


»2J2 


1251 -2“ 1 6 0 






1251-5155 4 




■ A2J1 ■ 


, . .3 ■ . ' ■ ‘ 




A2J4' 


" ' ■ ' '1 




»2J5 


1251-0591 6 


' ' 


A2MPI 


0300-0156 J 


*> ' 


A2MP2 


0300-0156 3 




A2MPJ 


O3R0-II62, '3 


1 ? 


A2MPU 


03H0-1162 3 




A2MP5 ■ 


036.0-1162 , 3 




A2MP6 


O3S0-I162 3 




A2MP7 ' 


1200-0173 C 




A2MP8 


036Q-0535' 


’ 


A2MP9 ■ ' : : 


0360-0535' ■ . . 




A2RI 


0811-1676 1 


1 


A2P2 , 


0698-3626 3 


■ ■ 'I. 


*2R3 


0698-3044 


' 3 : , 


A2R4 


0696-3449 . 




• 2R5 


, 0696-3999 (. 




A2R6 


0757-0401 0 2 


A2R7 






, A2RS ■ 


0757-04(,l 2 : 3, 


A2R9 


0696.3450 9 1 , 


A2RI0 


0757-040J ( 


y 


A?RII 


0757-0401 


) 


A2RI2 


. 0757-0317 


f • 1 


A2RIS 


■0698.-3162 


3 ' . , ’ 


A2Rta ' 


. 0698-3162 0 , 


' A;U1 1 '• , 


I626-0367 




A2U2 


I62l)-Tn2 


6 , . , i" 


A2U5 : 


1620,M1?.44' 


b . ■ ■ 1: 


A2UR 


1610-0206 . 


6 1.. 


’ >205 


1620-1197 


, 1 


■ ' *2U6 . 


l‘8Zb-14 37 


0 . 


A2U7 


1610-023,1 


9 1 


A2UB 


1658-0047 


5'' 


' A2U9, 


'1826-00,26 ' 


3 . ■" ■ 



Table 6*3. Replaceabjle 



R0APb,>8»EMBLV» /ROi^t 8»J;TCH :' 

C0''INECT0B»S6t, CONT Pin V,.1 a-MM-esC-*#? , SO' 
C0NN>,CTUP-8G'L CnNT l*!N ),14 -M|H-b 8C»87 80 
C0N*JE,CT0»-8Gl COMT P|N l',lf*-*'M.»8C»87 30 
CO'^NECTO»»8GU’ CONT' PIN : J , vli.MM-P9C»82 S'O 

CONnECTOP lu-plN M post TvoE' 

80CKEt-TUB£ 2-CONT 
socket-tube a-co^'T, 

SOCHET-TUBE 2-CONT 

pFStaTOB IK I*. ,5W E TCPO*-tOn 

PE9I8T0P IP 1* .S'* E TC«0*-)00 
REStSTOP 2,15K K ,S.w F TC«tit-loo 

SWITCH-Pt) OPOT' mom IISV*C 

8WITCM-P0 '2-8TiTlON 10MM'r.-C SPACING 

SOCKET-TUHt 2 *ComT , , '■ 

SOCKET-TUPE. 2-CONT , ' ' , 

, SOCKET-TUPE, ?-CONT,; 

hoard ASSfMBlT, .REAP logic a *5V REG, 

CAPACITOP-FKO, uT0UFt-?O» V^VOC TA; 
capacitor-fed I.UFF-IOi SBVOC TA 
CAPACITOM-FKP JEVOC.TA' , 

CAPAC'1T0»"EXD ?,2UFt-n)» Pi VDC TA ■ 
capacitor-fed F.2UF4-I.0X, ?;iVOC TA , 

■ CAPACITOR-FED •OIUF ♦S0-20X joUVDC CER 
CAPACITOM-FFD lOUF + -I>tX ?(tVPC TA , 
CAPACITORiFEO 2.2LIFA-1P* H^'VDC TA' 
CAPACITaR-F*D 2,?UF*-tn* ?i.V0C TA 
CAPACITbR-FXb .lUF +-20« 50VDC CER, 
OTOOE-PWR RF.CT .auoV 750MA 00-29 , ■ 
OIOOE-Pl»R RF.CT 'iiOOV 7S0MA 00.-29 

Connector 2H-PINF 0 8ERit 3 ' , 

ComTACT-CONN U/A-8U0MIN-T' FF>* 0P9L0P 
CONNECTOR 2B-PIN F 0. SERIES' 
contact-conn' PA i^-8llBMIN-r FfcM 0P8LDR 
NOT ASSIGNED : 

, NOT assigned 

• connector lA-PIN M POST T.yPE 

,kT»NDOFF-RVT-ON ;575-IN-L& h-32THD 
STAnDOFF-RVT-ON ,J75-IN-UG 6-J2THD' • 
STANOQFF-RVT-ON ,55-IN-LG u-aoTMO 

stanpoff-rvt-on ,35-rN-tr, u-aotho 

9TAMP0FF-RVT-0N ,35"IN-LG R-ROTHD 

'■ stanoofp-rvt-on ,15-1, n-lg o-aoTno 
iNSULlATbR-FSTR DAP-GL 
TERMfNAL-TEST-POlNT ;33,OIN ABOVE,. 

' TERMINAL-TEST-POINT .330IN; ABOVE - . 

rFSISTOR 10 5» pw tCP0*-«00' ' , : 

RESISTOR 220 5X 2W MQ TC»Of-200, 
,RFSI5T0R.5I6 IX ,I25W,F. TC«0*-l0'n 
resistor 316 IX'^lPSiv F TCfOt-IOU 
■rFSISTOR, 516 VX ,I25w, F TCpot-IOO 

resistor lOb. IX ,I2SW F TC»0>-lOfi 

' not assigned ' 

resistor 6S,1K IX ,I25W E TCiPA-lOO 
RESISTOR R2.2K lX ,i.l2BW F TCiOT-iPO 

RESISTOR 100 is; .125W F:TC"0I:-100 , 

resistor lOfi IX ,T'29P F TC»'U-IOO 
RESISTOR I.3iK IX ,I25w F Tc«0+-I00 

RESI8T0R'A.6.4K tX .,l25N F, TCPOA-IOO 
RFSISTOR 46'.4K I'X' ,V2RW / TC«OT-IOO , 

TC 7MM05C V MGl.tR' T0MJ9 , , 

tC FF TTL LS 0-TYPE POS-fOUE-TRIG ,,,: 

ic gate ttl ls nor quad ?- 1 'nP ' ■ 

.NFTWORK-RES fl-5IPl0,0K ,0HM X 7 
TC GATE' tTL ' LS NANO, quad P-INP : , 

IC Mv tTL Is “O^OStBL mKTrIC ■ DUAL, , 
network-res' S-SIP2.2K OHM x, 7 

TRANSISTOR ARRjkV : 16-PIN ■' 

TC COMPaFaTOH'.PRCN T0,99' 



Mfr 

Code 


Mfr Part Number 


26460, 


06746-OUOQl 


20480 , 


1251-0600 


26460 


1251-0600 


■ 26960 ' 


1251-0600 


26960 


1251-0600 


26960, 


1251-4669 


26460 


1200-0010 > 


2696.0 


1200-0010 


26960 


1200-0010 ' . 


26461' ' 


0757-OI59 


2696(1 • 


0757-0159 , 


26960 


' 0690-1406 , ,, , 


26900 


J101-2IB9 


264,60 


3101-2167 


26460 


■ 1200-0010 , 


26900 


1200-OU10 


2696W 


IJOfi-OOlO, 


26460 


(J6740-6OOO2 


06001 


>ofse'ries' ■ 


56209 


150D105F9055A2 


56269 


.1500|05);9035A2 


56269 


150D225F9020A2 


5628* 


150i)225F9020At • 


26400 


0l6i)-20^*5 


56289 


1560106X902082 


56209 


1500225X9020A2 


5620R 


I500225XO020A2 


56289 


ZC067104X0500C'1 


26460. 


1901-0026, , 


,26460 


IPO 1-0026. 


26460 


1251-2416 


26400 


1251-1153 


26460 


1251-2416 


264H0 


1251-3153 


• 2048O 


,1251-4591 



nobuo 
00ft ou 
OOOOft 
oftOdo 
uuuuo 
ooftoo 

2HR80 

28480 

28480 

T50U2 

7SdAft 

2U5R6 ' 

2U5U6 

2R5U6 



ORDER BY 
ORDER By 
ORDER rtV 
ORDF.R by 

ORDER' BY 

order’ By 
1200-0173 
o,36o-os;5r> 
0360-0535 

'BWH2-I0H- 
n69H-36<r0 
CA-tVB-Tb 
Ca-l/«-TO 
rvi-1 FB-Tft 



DESCRIPTION 

description 

niSCHiRTION 

DESCRIPTION 

oescripmon 

deschiption 



-J16M-F 

-SI6R-F 

-1I6R-F 



2R5U6 CR-tF8»T0-ipi-F 



2;45U6 ’ 

2aS«6 

2RSU6 

.2R5'ib 

2U596 

2R5R6 

2U5A6 

. 09713 
01295, 
01295 
01121 

01295 , 

01295 

0U2i 

13606 

01295 



C9-iy8-T0-fcSj2-F 

CU-1/9-T0-O222-F 

C4-l/8-T0-10l’-F , 

Ca-iv»»TO-lOl-F. 

C«-1/B-T0-I33l-F 

C4-I/8-T0-4642-F 
C4-1/8-T0 4642-F 

MC78M05CG, ’ , 

SN:7«LS7aN 
SN7aL802N 
PORAlOl ■ 
8N7«i8pON:, 

SN74S22;lN 

?t)PA2'22,,',^, ‘ 

iJ[.N-2U0iA . 

LM311L 



See introducition tb this sec tioh for ordering, informatipn 
♦Indicates fadtory selected value . 
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T^liie 6^1 Replaceable farts 



Reference 

designation 


HPPart 

Number 


c 

D 


bty 


'i. ' ■ Description 7 : ;■ . 


Mfr 

(Code 


MfrP 


* 1 '' 




,9v 


' 1 'V 


■', 56 -DHM olbtC'TIOftil' BKIDGl 9 99lITTt9 ' 


?9,480'..' 


’ 509ft.7S'20 






'ft'. 


, ' 'l' 


■ PEPUTi.T.t)<CH9ft6,fi'''*0,.fOR 5099.7 J?> 


?9480 


50Bft.9>2(> 


.;*!'r'»' ' . 






1 • 


npfifR REPt C49UI 97 HPft OM OLP CPBUE 


' . ( 


1 *■ 1 ' 

'' '■ ■\'ji 


7 ' 


509ft. 75?J. 


9 


, I.'', 


50.0MM olPEcTIOft^t BPID 6 E 7. 


28480 


, ' . ■’( , 

5«9ft.7}21 


44Mt ; •■; 








.OPO'tR PCPl..’c»eiUE,' BV HPft' 0^, OLP 'Ci'BUE 








b95S9.ftO.00} 


0 


•■ ■ '.1 


iTTEfouirnP'.. 


26490 


, 1(9559.6000} 




09«'»5.ftn0U« 


9 


1 


ppPUUT.tXCHANCt MO, FOR’ oftBSft.ftOOOS,; 


294BA 


08095.600,04 

1 .', 


■*6 


' 095()J.ftbo35 


7 


'.■' 1 


'sW'I.TCm *88E**PL7, RF 


29490 , 


''V 

095Ol.fc00J5 


:.H7 > ' 


■M 0 ft.bo?ft 


9 . 


. '5 ' 


■ 9WlTCH/*88tM9LV,.,:.TR4N8FtP ' 


29490 ' 


} 10 .ft- 002 fc 


' DU ■ 


l?5(Ulft9t 


7 


9 


»0*PTE«, phase adjust 


284 80 


1250.1691 


®L«.' 


|?50.1ft9t 


7 




ADFPtEo, ftWASe ADJUST ■ 


29490 


1250. I69I' 


osr 


J.990.009T 


7 


1 


|.t.r).Vl 5 JBi.t LUW*IMT*ImC 6 rP«?OMA.MAF 


'29490 . 


, 5092.4590 


09? ^ ■ 


|996.0**95 ' 


5 




LFD-VISI9U LUH.INTRBODiJco t.7 RJOWA.HAX ' 


.29490 


5092.4990 


' '085 ’ 


; 1990.0095 ' 


5 




LED.VJSIBLE LUM.IftTft'flO'OUCD, IF«S0,P!9.WAF 


.29090 . 


5082.0980 


.:Fl 


2110-0046 


1 




FUSE ..S'AMP 125V, ..25X .27 


71400 


; GMW-1/2 


n . 


2110-0046 


1 




FUSE ,.5AMP 125y .'25X ..27 


71400 


, G.MW-1/2 , 




1260-0118 


3’ 




CONNECTOR-RF BNC FEM HOLE-FR SO'OHM 1 . 


28480.' 


1250-0118 


■ j? . • , . 


1250-0118 


3 




CONNECTOR-RF BNC FEM HOLE-FR' 50..0HM 


2,8480 


1250-0118 












' ■ 




: 










' ' ' ! ' 1 ' 




, JS ' 








. ' SEE '.FIGURE 8 .r , ■ 






Jh 














J7 . ■ ,. 














■ 








’ .■ ■ ■' 








noraft.ftoooT 


8 , 


,"i 


hFPmESS, logic SWI.TCh 


2906(1. 


09709.60007 


' ,«?- ■■ 














>»»0 








MPT A9S1GMED '• 






■,wir , 


n97<lft.?00ll 


0 


' X 


CAHLE* PF IMPU.T TO AS'JO 


2PO90 


097O9.2OOH 


■, •"'V? 1 


09 7O,9F?OOi? 


1 


■ ?■' ' 


' CABLE. AJJ5,TU';.A9Jl, ■ 


, 2 B' 08 i’ 


08709.20012 




o97a9.?oni J 


? 




CAPLE’ A9J? to AftOS 


29060 


08709^200 1} 




f|97a9.?O03 0. 


5 


1 


, cable AftJ 2 TO Dl> 


' 294B0 


08709.2(1014 


nit* 


01*709. ?0015 


0 ' 




CABLE AftJl TO; OL? 


29080 


. .( 8749.20015 


. y*\tf ' ' 


•O97O9.?,001ft 


9, 


l-'v 


Cable. A'^j?, TO jt 


29080 


. 0974992001ft 


' i 


0e709.?00l7 


ft" 


■' \ 


' ..cable ASJ.J to JJ. . 


29090 


08749.20017 


W19. ' '' ' ■ 


09709.?00l» 


7 


1 .'■ 


UWif JO TO J5 


26460 


n«749.20bl'9 


W|<» 


1(9708. ?0019 


,’8 


.I.' 


carle. A.rjS TO Jft 


29o6q 


09749.20019 


■ l»?0- 














*1?^ ■ 








.'NOt ASSIGNED ■ 




■ . 




0«7U9.iJon?6 


7 


' 1 , 


CAB.LE' ASJ?,,T'P A7Jp 


29060, 


08709. 2(l(l2ft 


'int'./'- 


(l97U9.?,bi)?7 


■ft.' 


' 1' 


'■.cable' A 0j?;,TP 'A7jl' 


26090 


08749. 20027 










■ A.CCE8SPPIE8 supplied , ' 








,50ft|.0099 


? 


' r 


pt'AR Panel lock kit 


■ 28080 


Softt.OoOft 




*l?l>.??99 


5 


',1' 


CABLE a'SSY.COAA 7,5.IW.LG 


29090 . 


8120.2299 . 




o97«9.ftnoot 






C1BLE 'ASStHRLy, INTIRCONM.ECT 


■ 29090 


,09749.60006 




08709.60010 


} 


'.,1 


kit PEFERE:MCE EF.TC.,N8I0N' CARLES 


29O90 , 


08708-60010 


P/O 08748-60010 


09708. ?on?o 


1 




CABLE , ' "E'l^'EREftCE 'feXT fl-ft , \ 


26080 


0B7O9.20o2(( 


P/b 08748t600l0 


,08708. ?00?l 


■a 


':' 1 


■ cable, “EFEbEnCe E)iT . . 


29080 


08709-20021 


P/0/00748-60010 • 


oh708-?on?? ; 


j. 


'■ 1 . 


CARLE, PER, twEftCF EXT U.JR ' 


290 811 . 


■ 0,9709.2,0022. 


P/0 08748-60010 ' 


n»7o8.?<to?i 


o'. 


. . 1 


CARLE, BEFEMLNCE EXT.J9A?9, 


29080 


■ 09708-2002J 


- P/0 08748,-60010 


0BTO8-?()0?0 


5 


' r ' 


CARLE, .PEFERENCE EXT 44.51 Ml5o2A) , 


,29080 


,(!9709.?0024 


P/0 08'748-6Qp'l0 


08708-?0'0?5 


ft' 


1. 


CABLE, REFEBENCE' EXT 9J-9ft(1|957Ai 


280R0 


.oa7aA»^oo25 



*lndU;attes fact^bry selected value 



:;, ?)■' 



;1V 
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< y'y''!' 


si'y, K. ' 
















1. 



Replaceable Parts 






Moael8748A 



Table 6-4.. 



Mfr. 

''No.: 


Manufacturer Name 


Address 




Code 


■ ■ '• , • '■ '■ 

00000 

01121 


ANY SATISFACTORY SUPPLIER 
ALLEN BRADLEY CO 


MILWAUKEE 


WI 


53204 


01295 


TEXAS INSTR INC SEMICOND CMPNT DI V 


DALLAS 


TX ; 


75222 


04713 


MOTOROLA SEMICONDUCTOR PRODUCTS ' 


PHOENIX 


AZ 


85602 


06001 


GE CO ELEK CAP & BAT PROD DEPT 


IRMO 


SC 


29063 


13606 


SPRAGUE ELECT CO SEMICONDUCTOR DIV 


CONCORD 


" NH 


03301 


24546 


CORNING GLASS WORKS (BRADFORD) 


BRADFORD 


PA : ; 


16701 


27014 


NATIONAL SEMICONDUCTOR CORP 


SANTA CLARA 


CA 


9505 1 


28480 


HEWLETT-PACKARD GO CORPORATE HQ 


PALO ALTO 


CA 


94304 


56289 


SPRAGUE ELECTRIC CO 


NORTH ADAMS 


MA ' 


01247 


71400 , 


BUSSMAN MFC DIV OF MG GRAW-EDISON ' 


ST LOUIS 


MO 


63017 


75042 


TRW INC PHILADELPHIA DIV 


PHILADELPHIA 


PA 


19108 













Reference 

Designation 



1 

2 

5 

8 






J3.J4, J5,J6, J7,J8 




HP Part Number 



2950-007? 

2190-0120 

08505-20072 

08761-2027 

08555-2Q093 

5040-0306 

1250-0915 

1250-0914 



CD 



0 

0. 

0 

4";', 

0 

7 



Qty 



Description 



Hex Nut 
Lock Washer 
Bulkliead Body 
Insulator 
Jack Contact , 
Insulator 

RF Connector Contact 
RF Connector Body 






Figure 6-1. Type N 50-Ohm Connector Assembly, Exploded View 
























'■\\i vA'' 



Model 8748 A 



Replaceable 



FRONT 



-wyoaiMCOSai 

Ui •JVpCEISHHr 






Description 



Mfr Part Number 



4 : : 



: 0370-0606 
5040,-8817 
0370-2874 
3030-0051 

1251-2942 
2950-0001 
2190-0016 
: 7120-6235 
23600331 



Bezel-Pushbutton 0330-1 n SQ : Jade Gray 
Pushbutton, Square, Jade Gray 
Knob-Pointer 

Screw-Set 4-40 .694-In-Lg Sinall Ciip-Pt 

.'Fastener'.' V 
2 Nut-Hex^Dbi-Cham 1 5/32-32-Tlid . 

2 Washer-Lk Inti T 1 5/32 

'/'Uibel/iPBlank \ 

2 ' Screw-Mach 6-32 35-In-Lg Pan-Hd-Pozi 



03700606 
5040-8817 
0370-2374 
Older by Description 

■■:125J-2942,;;'/' 
Order by Descript ipn 
2190-0016 
■7120-6235./.;,' 
23600331 



08748-20(;)08 
,14000110 
140001 11 
I4000i;i2 



2 .V ;^Washer, /■',;'':23430;'. 

;; ;2 ;.;.Fusd'iold(jr06dy,':''' '''28480',' 

2 . Fuseholder Nut Use W ' 2848p 

2 Fuseholder Gap Use 18480 



Figure 6-2. Front and Rear Paitel Parts Location 



.08748-20008 

14000110 

14000111 

14000112 


















TTTTTrrr: 









'fi: ’ 

:j- 

7'V\ ' 



!' 1 " 



, 1 * 






i ^Replaceable PaFt$, ;; ;; ':": / 



;■', ' ^ ;■ ' ■'• ''^i' ■■' ■ ; 

Referent 

pesignitipn 


Number 


r"’ ■ 

C 

D 


Qty 


Pescription 


Mfr 

Code 


Mfr Part Number 




1400^0053 






ClampCable ,172-Dia .375-WDNYL 


2848b 


1400^053 




2360-0119 


, 8 


'j:3''- 


Screw-Mach 6-32 .438-In-Lg Pan-Hd-Pozi 


00000 


Order by Description 


' ' ' ■ , ' 


2420-0002 


6 


. , J-;. 


Nut-Hex-DblJCham 6-32-Thd .109-ln-Thk 


28480 


24200002 




3050-0066 




3:''; 


Washer-FL MTLC No. 6 .1 47-In-ID 


28480 


3050-0066 




2190-0006 




' 3 


Washer-Lk ULCL No. 6 .1 41 -In-Id 


28480 


2190-0006 




1400-0082 


9 




Clamp-Cable .125-Dia .375-WD NYI. 


28480 


1400-0082 




2360-0M9 : 


8 


4 


Scfew-Mach 6-32 ,438-ln-Lg Pan-Kd-Pozi 


00000 


Order by Description 


■ ; ;■ ■ 


2420-0002 


6 


4 


Nut-Hex-Dbl-Cham 6-32-Thd .109-ln-Thk 


28480 


2420-0002 




3050-0066 


8 


4 


Washer-FL MTLC No. 6 .1 47-In-Id 


28480 


3050-0066 




2190-0006 




■ 4 


Washer-Lk HLCL No. 6 .141 -In-Id 
Deck 


28480 


2190-0006 




08748-00004 


9 


1 


28480 


08748-00004 




.2360-03 30 


^ 5 


19 


Screw-Mach 6-32 :1 88-In-Lg Pan,rHd-Pozi 
8 Used for Rear Panel, 4 Used to Hold 
A3 to.Deck, 3 Used to Hold Alto 
, Front Paneh 4 Used to Hold Atten. 
Bracket to Deck. 


28480, 


2360-0330 


. , s.'. 


2360-0332 


■ 

7 


' 4 


Screw-Mach 6-32 .312-In-Lg Pan-Hd-Pozi 


28480 


2360-0332" ^ 




3050-0066 


8 


4 


Washer-FL MTLC No. 6 .1 47-In-Id 


28480 


3050-0066 




5021-1755 


5 


4 


Washer, Shouldered 


28480 


5021-1755 


'sV6r ^ 


08748-00005 


0 




Bracket, Attenuator / 


28480 


08748-00005 




2200-0151 


0 


'2'" 


Screw-Mach 4-40 .75-In-Lg Pan-Hd-Pozi 


00000 


Order by Description 


' ' 


3050-0105 


6 


2 


Washer-FL MTLC No. 4 .125-In-Id 


28480 


30500105 




2190-0003 


8 

‘ ; 1 ( 


2 


Washer-Lk HLCL No. 4 .1 15-In-Id 


28480 


21900063 




2420-0001 


9 




Nut Hex 6-32 with Lockwasher 


28480 


24200001 


-■'v ^ . 9^ 


08748-00006 


■' 1 


■' 1 


Plate, Switch Mount ' 


28480 


08748-00006 


JO:', '7; ; 


2200-0103 


2 

\ t 

-' f 


■ J2;,; 

' . 

»'j- '■ 

' i 


Screw-Mach 4-40 .25-In-Lg Pan-Hd-Pozi 


00000 

) ' • . 
r • . ' 


Order by Description 

■ i' ' 



Figure 6-3 Tdi? View Parts Location ( 2 of 2 )' 



6-9 













Replaceable Parts 



(Located on 1 
s'ubrP^nel) 










".V' ■ ■'V .-'.n'" 



u/ y I 



;Q; 1^,.; . , 1 ^ : 



M6(ibl8748A 




('Located on 
sub-panel) 



Reference 

Designation 




HP Part 
Number 



2420-6001 
2360-03^0 
2510-0192 
2360-0195 
14004)018 ' 
2190-0006 
30504)^66 ' 
087484)0007 
2344)4)181 
2260^009 : 
2360^333 
,1400-0577 




Description 



N Lit -Hcx-W/ LKWR 6^32 -TIkI ' .1 09 -In-Xhk 
Scrcw-Mach (3-32 .1 88-1 ii-Lg Pan-Hd-?6zi 
Screw-Mach 8-32 25-Ii>4 100 Deg 
ScrewrMa cli (3-32 ; .31 2-1 n-Lg Pan-Hd-Po/.i 
Clamp-Cable .438-Dia .5-WD NYL 
Wa^h0r-LkHlXLNo.i6 
WaMxer No,6 Flat 
Support, Delay Line 
Screw-Macb 6-32 .254n-Lg 82 Deg 
Nut Hex 4-40 With Lock Washer 
ScrewrMaclv 6-32 .25-ln-Lg Flat41d-Pozi 
Cable Tie ;062-:l:25-Dia 4 ^ 



Figure d: Boitpm yie\\^ Parts Location . 



Mfr 

Code 



0 
8 
8 

00000 ' 

2848() 

28480 ;: 

00000 

28480 

00000 

00000 

28480 

28480 



Mfr Part Number 



Order by Description 

23604)330 

25104)192 

Order by Doscriptibn 

1400-0018 

21904)006 : 

Order by Descript ion 
^ 087484)0007 
Order by Description 
Order by Description 
23604)333 
1460-0577 
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Model8748A 



Repl^C^abl^ Pdrts 









Reference 

Designation 


HP Part Number 


C 

D 




, 5020-8801 


4 ; 




5020-8802 


■■■'5,„' 


■'7" '■'""3 ' 


2360-0119 


8 


'■ '"'.'4 


08748-00003 , 


8 


■ ■7' ''5' ■■ ■/ 


5040-7202 


9 




5040-7201 


8 


,7.';7.:;.,7'7. ,''7';': 


08748-00002 


'. '7 '■ 


'■7, 8^7'' 


5040-7219 


8 




1 5040-7220 


1 




0570-1170 


6 


'':-"''ll; ■■'.' 




7','2v',: 


’':'• .'■12,7, 


5001-0438 . 

5060-9804 


' 3 


■ ^14;'"■■•: 


5020-8832 . 


"■ 1 


:7.^'15 7':.'", 


5060-9835 s 
5060-9847 


H 




5060-9876 


'..■'.F7 




08748-00001 




■''..■'7'''’:19'.7'''''7'^ 


08748-00003 


8 






Frame, Front 
Frame, Rear 

Screw, Macliine 6*32 .438 in. long Pan Head-Pozi 
Panel, Rear 

Top Trim, Front Frame 
' Foot''''' 

Panel, Front Sub 
Front Gap, Strap Handle 
Rear Cap, Strap Handle 
Retainer Screw, Strap Handle 
Foot Rear ' 

Side Trirn Front Frame 
Strap Handle Assembly ^ / ^ ^ ^ ^ ^ ■ 

rSide;'Strut, ' 

'•■■Cover, Top':''.'V'';.' ,:,■■ 

-■• .Cover, Bottom'''.;; ■, '•.'■•■ ' 

Cover, Side (Handle) 

Panel, Front Dress ; ' 

’.'.'Panelj Rear’,.' ■■'''■,■' 



lure 6-5; Cahimt Parts, Exploded View 
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Manual Changes 



" 



/,'•'/ ’i ' .' • 



MANUAtCHANGCS 









M. INTRODUeTION 



7-2 iTtis itian^ and applies 

directly to instruments with serial numbers pre< 
fixed as indicated on the title page. Earlier versions 
of the instiljment (serial number prefixes lower 
than the one indicated bn the title page) may be 
^lightly difierent in design^^^^^^ 
purpose of this .section of the manual is to docu~ 
ment these differences. With the information 
provided in this section, this manual can be corr 
rected so that it applies to any earlier version or 
cbhfiguratiori of the m^^^ Later versions of 



the one indicated on the title page) are docu- 
mented in a yellow Manual Changes Supplement. 

7-3. Since there are no earlier versions of the HP 
Model 8748A S-Parameter Test Set, there is no 
change infofmatipn provided here. This manual 



prefixed as indicated on the title page. If your 
instrument serial number is different than the one 
on title page, it will be documented in a yellow 
Manual Changes Supplement. Complimentary 
copies of this supplement can be obtained from 
your nearest Hewlett-Packard Office. Refe 
INSTRUMENTS COVERED BY MANUAL in 



coverage. 



»;v 



’•I' 




, ' .-'I ' v,.'^ 
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SEGTI0NVIH 

SERVICE 



8-1. INTRODUCTION 






]r6'ublcsiiopti:n^>'ted?^^ 

■i874RA.;S-^ descriptions, ■; 

^rid cpiTippneht Ipeatip^^r 

with ;thc^s diagrams : of ; the asserhblies . r 

Sehematic, presentations in, ( his man lial show elec- 
trical circuit operation and arc not intended to 
serve as wiring diagrams. 

8-3. ASSEMBLY SERVICE SHEETS 

8-4. The schematics are arranged by service sheet 
number, which appears in the lower right-hand 
corner of each schematic. (This is th,c large number 
above the assembly reference designation.) in- 
cluded in the service sheet is (he schematic as well 
as the accompanying circuit description, 
component-location illusiraiion, and schematic- 
level troubleshooting information. 

8-5. TROUBLESHOOTING 

8-6. ’ To troubleshoot the 8748A start with Service 
Sheet 1 using the 8754A to supply the signal 
(0 dBm). Check the output at each port with ihe 
8748A in the Si i S^i position. If the level at a 
port is not about the same as shown on (lie sche- 
matic then trace back the signal to tlie problem 
assembly. If tlie levels are correct then switch 
S-PARAMTThR' SlTJiC’T to S 22 Si^- The levels 
at ports I, 2, A, ami B j>hould change to: Port 1 
(no signal). Port 2 (-^-l 3 dBm), Port A (no signal), 
and Port B tIBm).’ If one of these levels is 

not as noted then trace back to the problem 
.assembly. ■ ■ ■ ' ■ ' 

8-7. I'o isolate between a problem in the logic 
(A1,A2) and RF (Ab,A7), check if LF,i)s function 
correctly and pulses are as noted on Service Sheet 2 
A7 terminals 1 and 2. If one of these tests tail then 
the problem is ip A I or A2. Use the test points 
on A2 to isolate to the .problem functional block. 



^-8. REQOMMENP^^^^ 

8-^9 Test equipment and accessor iOs red uir 
mainteiiahce Of the HP 87^ 

I: Tf the equipment^^^ availablG^ cquip- 

ment that' mGets the niihiiTmm^^^^s^ 
be substitatedr:' 2^2','..C 



■8-10..;-fE.PAm2;:\,: 

8-11. Module Fxchango Program. A3-Splilter/ 
D i r e c t i o n a I . B r i dge , A4- Di re c t i o n a 1 B r i 1 1 ge , : 1 n d A .5 - 
Attenuator are not field repairable,. 'I'hese, assem- 
blies are available at a lower cost under the module 
exchange program. The procedure to use this ex- 
change is shown on Figure 8-1. 




CAUTION , 



The SMA conneGtors used in the in- 
strument have low torque specifica- 
tions 0.8-1. IN.m (7-10 in-lb.) If this 
specificalibn is exceeded damage 
may result to the assembly or con- 
nector. 



8-12. A6 Solenoid Contact (leaning. If the 
solenoids in coaxial '.switch as.sombly A6 fail to ac- 
tuate the problem may be caused by a deposit that 
builds up on ,the dc contacts.' These contacts are 
easily cleaned by following tlic steps in figure ,8-2. 



8-13. After^-Service Product Safety Checks 

8-14. Visually inspect the interior of the instru- 
ment for any signs of abnormal, internally 
generated heat, such as. discolored printed circuit 
boards or components, damaged insulation, or 
evidence of arcing. Determine and then remedy Ihe 
cause of any such condition. 



8-1 












V.' 



MbaetSTWA: 






The p^change pro^arh is a fa$t, M ecdriorriiGal 

method of keebing voiir Hewlett-Packard instnimerit in service; ■ 



: r' ' I . 



Locate defective mpdu^ 
using trouble^hodtiog pro; 
cedlires and service 
in this vnanuaL^^ " 







|s e replacement rnoduje 
on hand? '''\ 




1 I ' 1 . . 



Order restpred-exchange 
rhodule frorh HP Refer to 
the Replaceable Parts Sec- 
tioh for part numbers. 







Svvap; replacement module 
and defective module. 






Return defective module 



Insiail the replacement 
module. Keep the de- 
fective module for re- 
turn’to HP. 



Order rest o red-ex change 
module fi;orn HP. Re- 
fer to the. Replaceable 
parts Section, for part 
numbers. 



Put restpredrex change 
module in spares stock. 



Return defective mod- 
ule to HP. 



"'HP pays postaRo on boxtjs mailed 



■'-' 0 k 

' ' >'tt 'v’ 




Restored:exchango modules are 
shipped ihdividuatiy in boxes like 
this, In addition to the circuit 
modulo, the box contains; 

Module repair report 
Return address label 
Tape for reseating box 




Open box carefullv it vwili be used 
to return defective module to HP. 
Complete repair report. Place it and 
defective module in box. Be sure to 
remove enclosed return address 
, i3bel.^,. ■ 'V ■■ 




Seal box with tape provided, Inside 
U .S. A; “ ■ stick preprinted return 
address label oyer label already on 
box, and. return box to HP. Outside 
U S.A'., do not use address label: 
instead, address box to the nearest 
HP, office. V 



Figure 8-1 . Module Excha^ge:Frocedure 
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Service 
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CONTACTS 




;-*^PAPEF;? with EDO e 
SATURATED WITH 
ALCOHOL OR PREON 



. ,/' 



Procedure: 



1 . 






cover., '' '■ ■ , " 

2. Disconnect three serrii-rigid cables to A6 coaxial switch and unsolder the three wires. 

3. Remove A6 from 8748 A. ^ ^ 

4. 

, 5:' ’ 



>■ 



6. 



Notephoto. Do this several timeis and rejpeat for other contact: 

Do not allow p^pef to tear or 



7. 

■;8; 

9. 

10 . 

n. 



Check that no shreds of paper have lodged in contacts . 



Restall Cover. 

.switch -contacts;; ;'■■ ■ v'’ 

Rejh^all A6 by reversing procedure in steps I to 3: 



Check switch Operation ^ 



s Qh the coyer with respect to the 




Fi^re 8-2/ Cleaning Solenoid^^^ 
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Part of, 




Panel c!ontrol. 



' r~' ' : Encloses front panel designation. 
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Encloses re^ paPet designation. 

Circuit assembly borderline. 

Other assenibl>( borderUpec 

I leii vy jin e wit iv arrows i n dica t es 
, |ialh,aiui direction of inain 



I leavy dashed line with arrows indicates 
path and, direction of main leedback: 

Indicates wire or cable color . 

code Color code sanic aslr^^ , 1 ■ 

sistor: color, cope. First iiiin^ , ' 

indicates base color, secoiicl and 
third ivumbe'rs indicate colored 
'' ■/'. ’ 

Indicates sihclding coniliictor r , 

)r cab 



test Point; Terminai^^p^ 
for test probe. connection; ^ ' ■ 



Ihstrunieht chassis grbn^^^^ 

■ bb accQinpanicd by 
or letter to Specify a pafticular 
ground. 'C' 'i; 

(jcncral Purpose Diode , .. 



B.i'c a kd 0 W ii .Diode : Zm c r 



Sclibttky Diode 



lielUdanittin!’ I:)i(Hle 



-j(~ , Capacitor 



hjshbutton or 
Toggle, Switch 
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Indicates a solderetl or inechan; 
deal connection 



In d ica tes ■ d pi ug-i ii ; connect iOri 

(dninecti()n syniboi'indicatiii^ 
a inaib conileetion , ; 

Co n n ec t i o 1 1 s,y n i bol ind i e a t i ii g 
a feiiiale coiincctipn 



& \ AND Gate 



OR Gate 



NOR Gate 
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Model 8748A 



Service SHEET 1 

RF SECTION, CIRCUIT DESCRIPTION 

The kF Section provides the circuitry for the measurement of transmission and reflection characteristics of 
t>vo-port devices. It consists of the following major asserhblies: 

• A3 Power Splitter/Directional Bridge 
f A4 Directional Bridge 

• AS Input Attenutor 

• A6 RF Switch 

• A7 Transfer Switch 

A rear-panel Reference Plane Extension cable is provided to cQualize the electrical lengths of the reference 
and signal paths to achieve correct phase calibration. Phase length adjustments DLl and DL2 are 
associated with the two bridges. 

A3 Power SpHtter/Directional Bridge 

Power Splitter. The Power Splitter divides the RF INPUT power between the measurement line to A5 
INPUT ATTENVATOR and the reference line to port R. The pad in the reference line equalizes the power 
at port R to be approximately equal to that at ports A or B. The electrical length compensation is provided 
to insure that signalsln the two paths, are in phase. i 

Directional Bridge. The directional bridge passes the RF signal from its input connector A3J6 to the te.st 
port connector A4.1 1 and passes the returning (reflected) signal from the test port connector to the 
reflected output A4J2. 

NOTE 

The Directional Bridge is a high-directivity device ( < 40 dB in the frequen- 
cy range of 4 to 1300 MHz). This high directivity allows reflection 
measurements ( 8^1 $ 22 ) with minimum ambiguity. Careful attention 
should be given to the proper maintenance of the PORT 1 and PORT 2 
front-panel connectors. A damaged or contact can degrade the 
directivity of the Directional Bridge, increabmg the measurement error. 

A4 Directional Bridge 

A4 Directional Bridge. The directional bridge passes the RF signal from its input connector A4J3 to the test 
port connector A4JT and passes the . returning (reflected) signal from the test port connector to the 
reflected output A4J2. 

A5 Input Attenuator 

A5 Input Attenuator is a 70-dB step attenuator that regulates the incident signal level in lO-dB steps. 

A 6 RF Switch 

• • ’ ■ ■ ' , , . , , ' ' ' • ■ , . • , . , , . I ■ , , ' ) , ' . ' . ' • . ' • ' ■ ' ' ■ 

A6 RF Switch routes the incident signal from attenuator A5 to either PORT 1 (via Bridge A3) or PORT 2 
(via bridge A4). The unused port is terminated in 50S2. 
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iiigiial paths for tiib; four S-Paranie 
icVeis fpr the RF cifCiiitry are shown in Figure^^S^ 

'•^'xohneGti6hsiat'■p6rF 'or:S:’anel’:Inpiit\;Attenu;atibrfsM''to’:0;:inVa^^ 

;twien ;:!the:' Signal' -i^ath '.and , the^^paith' through the; ;Referen6e^ to ^ port R. The ;f6ur.:;me,asure- 

\;,;ments';are'deseribeddn;the;'M^^ : •''y'' 

'.r 

The RF^ port 1 aifd reGeivGd bi' .PGR L Tdie InGiderit p6 

the hiput Attenuatoryth the Directional Bfidg^^ With no connectioii to^^^^^ 

the signajvat PORT . 1 is redacted h^ the Directional Biidge and the RF Switch and 0nhinated in. 

y the Power Splitter. A pordon of the rettected sign 4 is cod 

y yswitch; top'ort A. '''y ■ ■ ;yy'''^\'^''^^ .^^'y: ' '/'y'v"' '''' 'v'''"yv;' ' y'^ ■ * 



The signal ’is incident at PORT 1 and received by ,PORT;2. The incident; power is transmitted . through the 
Input Attenu4or, the RP Switchyand the; Directional Bridge to PORT K With a thrud^e connects 
PORT 1 to 2/ the signal arriyjng at PORT 2 passes through tlie Directional Bridge and is terminated in the 
RF Switch. A portion of this signal is coupled off and transmite^^ through the transfer Switch to port B. 

'''/>t2;yy ^ 

the signal is incident at p6r;!F; 2 and, received by PORT ly The hicident power is transmitt^^^^ 

Input Att4inator, tile RF Switbhy a^^ DireGtional Bridge to POR:T 2; With a thrii-line connected .fro 
PORT I to 2, the signal arrivirig ,aP PO I p asses through the Directiomd Bridge and is terminated , in: the 

RF Switch! A bortion of this signal it coUpled off and transmitted through the Transfer Switch trip 



S22 



The signal is inciden 



6m PORT 2. the incident power is transmitted through 
2. With no connection on PORT 2, the signal at PORT 2 
id the RF Switch and ter mihated in the Power Splitter. A 



portion of the reflected signal is c 
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ka SWITCH LOGIC 









Logic.- :Asseinb|^''^ahc|’'.AJ',;;^F^ v)VI'i,eri:th,e;.S^Parametcr''Test"Set;is.ih-1^ 

p^oVuie the con trc)l functions ; tO;! w piii, 1 iS' high, 'and the state Of 05A pih 2 contro 

‘8754a ' for Srpararhetorjheasur^ ■; ■■ ■ S'.' j,‘;:':S 2 -rvor‘,S 22 ‘'Sj 2 ' When■;U5A^p^n;;2 is,:also--hig|r^^^ 

;-V ^ 'Sj;i:'S2;j.).'',^L5A;:;pin 3 

A2 receives the be povi^eir to drive the RP^ regardless of the state of tJ5G pin 9. 

signals- fronv' the ;externa!'oontfol;.de^^icei;y^^^^^ ';jV:,;:v:','.r(That;:'brthe^,L;,R-EM'.'REV 

:;■' ;;-'::;in^ high,:at,,y5C''pim8 and-.-a.|QW 

'X-REM.-.EN,;’^hen,lo^,:.Onablestemote^Qpera,tioir! 6 fy at-USPA^hv-n-’r: " 



■-..;:L; REM: ;Ti<j[Gy -when, loWs;' sigp’als^the;-HP8.748A.that4h ■ ^ 

i^ ready to perform ' a measureihent ^sequence and ^witches the ; 
H'P,8748Ato^rem dperad 6 fc:en:abHhg'X'R 

: • : ; ' ':L''REM: REYrcOntrols ^jt^selectipn.of .eitherv^ . S21 or S2 2, ;'S|;2V: : ■ 
measurements in the HP ' 8-748 A. 

'fhe only output line is L REli^, from A2J1 (NETWORK ANALYZER 
INTERCONNECT). It switches the HP 8754A to remote operation when 
both L REM EN and L REM TRIG are low. 



y TThat -:'y ■thA.L; REM'REV ;)ine ;ha^^^ 

Vinphts, the Relay p circuit mquires a high at U5C pin 8 and a IQW 

:' at:'U5PRm-;fL ' >'■ ; : ' V"; S';:"-''--' 

When the S-fatarneter Test Set is iiv remote operationi^ y ' 

high regard leS(S of the slat eoC pin 2; (That is, the Sd|*ARAiy!ETER 

: SELECT swi,ttb A 1S2 has no 'effect.) Since U3B pin 5 i^ held high in, 
rehiOteOpe}%tibnV th IJ5C pin 8 how depends oh the state of 

the L REM REV line. 

When the L REM REV line i.s,low, U5D pin 6 is high and L5C pm 8 is 
low, selecting S 22 Sj 2 measurements. When the L REM Rl V line is 
high, use pin 8*^ is also high, and Sj | S^] measurements arc selected. 



Control Logic A , 

Remote/Local. The Remote/Local circuit, consisting of NOR gates 
U3A and U3B and D flip-flop U2B, controls the transfer of operation 
of the S-Parameter Test Set from local (front-panel) to remote opera- 
tion and provides for return to local operation. 

When the L REM EN line to A2J2 i.s high, the HP 8748A is in local 
(front-panel) operation. U3A pin 3 i.V higli and U3A pin 1 is low, 
holding D flip-flop P2B reset (cleared). U23 pin 8 is therefore high. 

U5'A pin 1 is high, and the selection of either S 2 \ or S ;2 S |2 
measurements depends on the state of U5 A pin 2, which is controlled- , , 
by the position of the front-paqel S-PARAMETER SELECT switch 
A1S2. At the same time, U2B pin )9 is lOw, in effect disabling USB 
and inhibiting' L REM REV. 

'-■V - '■i';':''-,. -^7'' 

When L REM EN is low, both\';puts ro U3A h^v (because the front-’ 
panel LOCAL switch AlSl is normally open), mid the output (U3A 
pin 1 ) is high, allowing D flip-flop U2B to function. U3 B pin S- is also , : ’ 
low. A negative-going pulse on the L REM TRKj line pulls U3B pin 6 
low. and a positive-going pulse at USB pin 4 clocks U2B. The D input 
(pin 1 2) of 1)2 B is tied to -^-SV. 7’horcforc, when the flip-rflop is' clocked, 
a high at the ^active high output (U2B pin 9) places a high on NAND 
gate USB pin Sin the Relay Control circuit, 'this allows the L REM REV 
line to control the selection of either S] j 825 orS 22 S| 2 measurements; 

The liigh al U2B pin 9 is inverted through U 8 G to light the REMOTE 
indicator Al DS3. Tlie high at U2B pin 9 is also inverted through USD, 
pulling the! L REM EN line low and .switching the HP 87.S4A to remote : 
Operation. ’ , 

When the front-panel LOCAL switch AlSl is pressed, the inputs to 
U3C are momentarily grounded. U3C goes high, U3A gois low, and D 
flip-flop ,U2B is reset (cleared). The test set will then retnain in local 
operation even through the L REM EN line is- low until' another dock 
pulse is received from the L REM TRIG line. 



Relay Driver ^ ^ ^ ^ 

The Relay Driver circuit, which consists of a comparator, a dual mono- 
stable multivibrator, and four open-collector inverters, contiols At> RF 
fJWi'tch and A7 Transfer Switch. It also provides front-panel indications 
of She selected S-parameters. 

The comparator is a turn-oh: delay which sets the multivibrator outputs 
to the correct state when IX'’ power is applied to tlie 8748A. 

When Sj I S 2 J measurements are selected, the inputs to U 6 B pin 9 
(monostable multivibrator) and U 8 D' are high' while the inputs to U 8 E 
and U 6 A pin I (monostable multivibrator) are low, 

' Pin C of A 6 RF Switch is held at +20 VF, The low at pin 2 of the switch 
(from U 8 D pin 13) and the corresponding high d pin 1 of the switch 
(from USE pin 12) result in the selection of Sj | S 2 j measurements. 

A low at USE pin 13 completes a current path to light Li'D AIDS! 
v/lien S| 1 S 21 measurements are selected, while a low at U 8 F, pin 12 
lights LED AIDS2 for an indication of S 22 S| 2 measurements. 

Power $uppiy C 

' The S-Parameter Test Set operates on +20V from the UP 87.S-IA Net- 
work Analyzer via the PROGRAMMING ami NETWORK ANALYZER 
INTERCONNECT connectors. 1'he outputs fropi the Power Supply are 
+20VF and, via rtgudator U4, +5V, 

SOLENOID SWITCH OPERATION 
A6 RF Switch Operation 

Assume that the switches were in the St 2 Sj 2 position, (A2TP3 low) 
and S| j Sj ) measurements are selected. A2'fP3 goes high which Opens 
the collector of USE which drives pin ! of Ah RF Switch and closes the 
collector of USD which causes pin 2 of A 6 to go low. Current tlien 
flows from +20 VF, through the coil in A 6 , through pin 2, and into 
U 8 p. After A 6 has fully switched (20 m,sec)a contact inside A(j opens 
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:Sb;Th^t na/steaby-state ■ current is- d)b^ 

;bind''bl6ks^.''Wh^ S 2 b’'n^#sureiiiebtsAJrp-.se^ c611e(;tor. op|ns.-T , v', /, 

and U8E collector closes, /dfavbng'ourfehL from +20 VF and through : 
the coil connected to pin l’;';and-;intQ;'U8E,;':T v-;; -.T- ' , T?’ v'.. - -V, ,7 

-■A7;Transfer'Swi,tch':0 ' ::7;T T';!''-:: ',7'; ^ ' 

Assume that the svifitches Were in position (A2'TF3lpw^^^ ; ; 

aiid $1 j S 2 1 measurements ^re seleetyd;i A2TE^^^ • 

output , of ihveiter tp go 

7C)msec ppsitiye pulse whi^n theji re§p|htive inputs (U6 pins I ahd 9), ' 
gb ' frbm Hifeh tb hhnee a posi'tiye^^p^^^ U6A and the; 

output of ;U6B is bp*^n V and the cpUector bf Ub A is closed, causing ciir- \ 
rent to flow from +20 VE, through the coil of Al connected to pin 1 , V 
and into U6;A, for the dubvtibh of the pulse. When S 2 2 measurements 
arc selected, U8 A coliect^^^^ U8F collector i.s ;Closed , fbr; 

,70 msec, causing to flow from +20 VF, thrpugirthe A7 c 

to pin 2. and into U8F. 

Al FRONT PANEL, CIRCUIT DESCRIPTION 

Al Front Panel consists of the following switches and indicators: 

• S-PARAMFTER SELECT switch 
, LGCAL-switch , 

• Sj I S 21 indicator 

S 2 2 Sj 2 indicator ' 

• REMOTE ind’cator 

S-PARAMETER SELECT Switch 

Uic S-PARAMETER SELECT switch con.sists of two mechanically 
interlocking sections, S2A (Sj j St j ) and S2B (S 22 Sj t)- W hen S2A is 
depressed, the' tine to A2 Switch logic is open; when S2B is depressed, 
the line is grounded, When tlic S-Parameter Test Set is in local opera- 
tion, the swjtclung of Ab RF Switch and A7 Transfer Switch arc con- 
trolled by the S-PARAMETEiR SHLl’CT switch. The switch has no 
effect in remote operation. 

LO(’At switch SI is a spring-loaded momentary switch that returns the 
S'Paiameler Test Set to local operation. Its’ operation affects (he 
Remote/Loca! logic circuitry in A2 Switch Logic. 

REMOTE indicator l)S3 is an amber light-emitting diode (LED) that 
conducts when the line from A2 Switch Logic to its cathede goes low. 

Sj I S 21 indicator LSI and S 22 Sj t indicator DS2 are gicen LEITs that 
light to indicate the measurement selected, cither by the S-PARAM- ' , 
ETER'fsELECT SWITCH (local operation) or by the state of the ex- 
ternal L REM REV line (remote operation K 
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